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Chapter 1 Introduction 


1.1 General Information 


This guide describes the AdvaBuild Function Chart Builder (FCB) on Advant Station 500 
Series Engineering Station, and provides you with the information necessary for programming 
Advant Controller 400 Series, MasterPiece 200/1, Advant Controller 110, and 

Advant Controller 70 nodes. 


The Function Chart Builder release 4.2 on Advant Station 500 Series Engineering Station is a 
ported derivate of the MS Windows application FCB 4.2 available on Advant Station 100 Series 
Engineering Station. 


The Function Chart Builder release 4.2 enhances project engineering productivity due to its user 
comfort and some new or improved features, such as support of 


° Advant Controller 70 nodes 


° and type circuit usage without disintegration in case of Advant Controller 70, and 
Advant Controller 110 


° and the full node mode tool functionality known from AdvaBuild for Windows Function 
Chart Builder release 4.2 including 


—  DBelement editor 
— and Cut / Copy / Paste for PC Section. 


This guide containing a tutorial, “how to”, and reference information on the Function Chart 
Builder is useful both for novice and expert programmers. The description of new or improved 
features offers you new information, even if you are an experienced user of former FCE (or 
FCB) releases. 


This guide tells you how to use the Function Chart Builder, describes its menus and commands, 
and covers some interesting topics concerning Function Chart Builder usage but it does not 
teach you Advant Controller or MasterPiece system programming. To learn how to program an 
Advant Controller or MasterPiece system, attend system engineering courses offered by the 
local ABB representative and consult the manuals listed at the end of this chapter. 


1.2 Equipment Requirements 


You can use an Advant Station 500 Series Engineering Station as a platform for running the 
Function Chart Builder. 
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1.3 Manual Organization 


Chapter 1, Introduction 


Provides you with basic information about the Function Chart Builder and this guide. 


Chapier 2, Installation 
Installation of FCB 4.2 is describe in ASSO0 ES Release Notes 


Chapter 3, Configuration/Application Building 


Gives you an overview of the project engineering working method, introduces basic Function 
Chart Builder terms and tells you how to start the Function Chart Builder. 


Chapier 4, Runtime Operation 
Gives you an overview of product operation. 


The best way to learn how to use the Function Chart Builder is by using it to write simple 
program examples. Follow the instructions and examples in Section 4.3, Runtime Tutorial, 
practice using the menus and dialog boxes. You'll find that most of the menu items are easy to 
figure out without reading any further in the guide. 


Section 4.4, Operating Instructions tells you how to perform programming operations. You will 
need several commands to do this. This section describes typical Function Chart Builder 
command sequences and explains their relationships. Look up the function you want to perform 
in the Table of Contents to locate the specific command sequences. 


Use Section 4.5, Runtime Operation Menus as a reference to learn how to use the controls of the 
Title Bar, Toolbar, Status Bar, the controls in the document windows, and the menu commands 
of the Function Chart Builder. 


Chapier 5, Maintenance 


Tells you how to handle problems that you cannot solve by reading the other chapters. 


Appendix A, Function Chart Builder Directories and Files 


Describes the software directory structure of the Function Chart Builder, lists all files contained 
in and created by the Function Chart Builder, and describes the contents of each file. 
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Appendix B, Data Flow in Function Chart Builder 


Describes the data flow when you work with the Function Chart Builder (including type circuits, 
circuits, and node structures). 


Appendix C, Syntax of Symbolic Expressions and Formulas 


Describes the syntax definition of symbolic expressions and symbolic formulas. 


Appendix D, Syntax of TC Source Code 


Contains the syntax definition of *.TCS source code files. It serves as reference for developers 
of type circuits working on source code level. 


Appendix E, Glossary 


Defines terms frequently used in this guide. 


Index 
The Index tells you where to find references to a variety of key topics within the text. 


If you run into a term that you do not understand, look it up in the Appendix E, Glossary. 
If you want to find references to a term or function within the text quickly, use the Index. 


1.4 Conventions 


1.4.1 General 


Books, manuals, and so on, referenced in the text are written in italic. 
Terms defined in Appendix E, Glossary or in Section 1.7, Terminology are in italic. 
Filenames, directory names, acronyms appear in all capitals. 


Words, which you have to type exactly in that form, are shown in boldface type, and if possible 
in CAPITAL letters, for example, POWERSTN. 


Texts and system messages displayed on the screen are shown in Courier font, for example, 
Select Options. 


Application windows, document windows, and dialog boxes are referenced by their names in 
boldface type, for example, PC Section window. 
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1.4.2 Keys 


Special keyboard keys are written plain with small capitals: 


° ALT, CTRL, DEL, ENTER, ESC, INS, KEYPAD 5, NUMLOCK, SCROLL LOCK, SHIFT, SPACEBAR 
° BACKSPACE (for <-) 


° DOWN (for down arrow, numeric keypad 2), LEFT (for left arrow, numeric keypad 4), 
up (for up arrow, numeric keypad 8), RIGHT (for right arrow, numeric keypad 6) 


° F1, F2, and so on (for function keys) 


° MINUS (for ‘-’ sign in numeric keypad), PLus (for ‘+’ sign in numeric keypad), 
ASTERISK (for **’ sign in numeric keypad) 


° PGDOWN (for page down, numeric keypad 9), Paup (for page down, numeric keypad 3) 


° 1, 2,... (for keys in the upper row of the traditional typewriter keyboard, not in the numeric 
keypad) 


Shorthand for combined key usage, such as holding down the CTRL key and then pressing the 
key L: 


CTRL+L. 


1.4.3 Commands and Menus 


Commands are written bold with capital initial: 
choose Exit ... 


Menus are written bold with capital initial: 
in the File menu ... 


Shorthand for commands that you choose as items from menus, for example, command Exit 
from the File menu, appears as File | Exit. 
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1.5 Related Documentation 


Advant Controller 400 Series and MasterPiece 200/1 related documents are listed in Table 1-1. 


Table 1-1. Related Documents, Advant Station 500 Engineering Stations, 
AC 400 Series, MasterPiece 200/1, AC100 Series and AC70 Series 


Manual 


Description 


Advant Station 515 Hardwar 
e User’s Guide or Advant 
Station 520i Hardware 
User’s Guide 


Describes the hardware installation and setup of 
Advant Station 500 Series Engineering Stations 


Advant Station 500 
Engineering Station User’s 
Guide 


Contains a general functional overview of the 
Engineering Station. Describes how to use the Structure 
Builder, Template Builder, Plant Documentation Builder 
and how to access Display Builder, Function Chart 
Builder and On-line Builder. 


AdvaBuild Engineering 
Methods for Master Systems 


Describes the principles of object-oriented engineering 
with AdvaBuild 


AdvaBuild Object Type 
Reference Manual 


Describes all object and link types for ABB Master 
applications 


AdvaBuild On-line Builder 
User’s Guide 


Contains the operating instruction of On-line Builder. 


AdvaBuild On-line Builder 
Reference Manual 


Describes all commands used in AS 100ES, 
AS 500ES, and AS 5000S. Describes command sets, 
working methods, and command file handling aspects. 


AMPL Application Building 
Reference Manual 


Contains tutorial for configuration and application 
programming of AC 410/450 controllers. 


AMPL Configuration 
Advant Controller 400 
Series 

Reference Manual 


Contains instructions for configuration and application 
programming of AC 410/450 controllers including 
command descriptions. The topics are: 


AMPL configuration principals, application 
programming, commissioning and testing, on-line 
editing, documentation, backup and transfer of 
application data 


Data Base Elements 
Advant Controller 400 
Series Reference Manual 


Data for all data base elements in 
Advant Controller 410/450. 


PC Elements 
Advant Controller 400 
Series Reference Manual 


Data for all PC elements in Advant Controller 410/450. 
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Table 1-1, Related Documents, Advant Station 500 Engineering Stations, 
AC 400 Series, MasterPiece 200/1, AC100 Series (Continued)and AC70 Series (Continued) 


Manual 


Description 


Source Code Handling 
User’s Guide 


Contains descriptions and instructions for use of AMPL 
source code for application programs and data bases. 


MasterPiece 200/1 
Configuration and 
Programming 


Contains instructions for configuration and application 
programming of MasterPiece 200/1 including command 
descriptions. The topics are: 


AMPL configuration principals, application 
programming, commissioning and testing, on-line 
editing, documentation, backup and transfer of 
application data 


AMPL Configuration 
Advant Controller 110/70/55 
Reference Manual 


Contains instructions for configuration, application 
programming, fault tracing, and maintenance. 


Advant Controller 70 
User’s Guide 


Contains a description of the Advant Controller 70. 


Data Base Elements 
Advant Controller 70 
Reference Manual 


Data for all data base elements in 
Advant Controller 70. 


PC Elements 
Advant Controller 70 
Reference Manual 


Data for all PC elements in 
Advant Controller 70. 


Advant Controller 110 
User’s Guide 


Contains a description of the Advant Controller 110. 


Data Base Elements 
AC 100 Series 
Reference Manual 


Data for all data base elements in 
Advant Controller 110. 


PC Elements 
AC 100 Series 
Reference Manual 


Data for all PC elements in 
Advant Controller 110. 


Advant Fieldbus 100 
User’s Guide 


Contains user information on Advant Fieldbus 100. 


$800 I/O User’s Guide 


Contains user information on S800 I/O. 


3BSE 001 978R0201 


AdvaBuild® Function Chart Builder User’s Guide 
Section 1.6 Release History 


1.6 Release History 


This version applies to release 4.2/* of the AdvaBuild Function Chart Builder and contains also 


° Support of Advant Controller 70, type circuit usage without disintegration in case of 
Advant Controller 70, and Advant Controller 110 


° Full node mode functionality as known from AdvaBuild for Windows Function Chart 
Builder release 4.2 including DB element editor and Cut / Copy / Paste for PC Section. 


Release history of predecessor documents: 


AdvaBuild Function Chart Builder User’s Guide 3BSE 001978R0101 for Function Chart 
Builder release 3.0/* 
Node Mode Functionality ported from FCE 3.1 running on DOS. 


1.7 Terminology 


Advant OCS 


The term “Advant OCS” is used for Advant Open Control Systems with Master software. 
Open Control Systems (OCS) is used to describe the new generation of automation systems. 


AC 55 
The abbreviation “AC 55” is used for Advant Controller 55. 


AC 70 
The abbreviation “AC 70” is used for Advant Controller 70. 


AC 110 
The abbreviation “AC 110” is used for Advant Controller 110. 


Advant Controller 400 Series/AC 400 Series 


The terms “Advant Controller 400 Series” and “AC 400 Series” are used for 
Advant Controller 410 and Advant Controller 450. 


Advant Station 100 Series Engineering Stations 


The term “Advant Station 100 Series Engineering Stations” and “AS 1OQES” are used for 
Advant Station 120 Engineering Station (AS 120ES), Advant Station 125 Engineering Station 
(AS 125ES), and Advant Station 130 Engineering Station (AS 130ES). 
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Advant Station 500 Series Engineering Stations 


The term “Advant Station 500 Series Engineering Stations” and “AS 500ES” are used for 
Advant Station 515 Engineering Station (AS 515ES) and Advant Station 520i Engineering 
Station (AS 520ES) 


AF 100 
The abbreviation “AF 100” is used for Advant Fieldbus 100. 


Structure Builder 


The term “Structure Builder” is used for AdvaBuild Structure Builder, abbreviation is “STB”. 


Template Builder 


The term “Template Builder” is used for AdvaBuild Template Builder, abbreviation is “TEB”’. 


DB 


The term “DB” is used for Advant Controller 55, 70, 110, Advant Controller 400 Series, and 
MasterPiece 200/1 data base. 


AdvaBuild data base 


The term AdvaBuild data base is used for the ORACLE data base used for storing engineering 
data in the Advant Station 500 Series Engineering Station. FCB stores the DB part of a node in 
AdvaBuild data base. 


Function Chart Builder 


The term “Function Chart Builder” is used for the AdvaBuild Function Chart Builder. It is 
running on Advant Station 500 Series Engineering Stations The abbreviation for Function Chart 
Editor is “FCB”. 


On-line Builder 
The term “On-line Builder’ is used for AdvaBuild On-line Builder. Abbreviation is “ONB”’. 


The term “On-line Builder” is the new name for “Command Oriented Functions’. 


Series 


The term “Series” in product names is used to reference the products in general terms, without 
any reference to a specific model (for example, Advant Station 500 Series Engineering 
Stations). 
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AdvaBuild Function Chart Builder 


The Function Chart Builder is a programming tool for Advant Controller 70, 110, 
Advant Controller 400 Series and MasterPiece 200/1. It is running on 
Advant Station 500 Series Engineering Stations as part of AdvaBuild. 


For creating and editing different objects it contains: 


° Function chart (FC) editor and tree editor as PC editors 
(with cut, copy, and paste functions) 


° DB editor. 


The Function Chart Builder (FCB) is integrated into the AdvaBuild environment and relies on 
basic structuring work (introduction of control system structure and optionally of a functional 
plant structure) done within the AdvaBuild database by using the Structure Builder (STB). 


The Function Chart Builder supports the node and signal / board related project engineering 
methods of AdvaBuild. 


You can program nodes and their PC programs basing on boards and other DB elements and 
signals defined with AdvaBuild Structure Builder or AdvaBuild Template Builder and use type 
circuits. 


Regarding data repository for DB-Elements, PC-Programs, PC-Elements and the connections 
between them, the following principles apply: 


° A representing object for each node is stored in AdvaBuild database 
° DB-Elements are stored in the AdvaBuild database 


° A representing object for each PC-program of the node is stored within AdvaBuild data- 
base. 


° The contents of the PC-programs (the PC-elements) is stored in FCB's internal data repre- 
sentation which is attached on node base to the object representing the node within Adva- 
Build-database 


° The set of connections between PC-elements of a PC-program within FCB's internal data- 
base and a DB-element within AdvaBuild database can be represented by a 
HAS_CONNECTION_TO link stored within AdvaBuild database. 


The Function Chart Builder processes project data in internal data representation, generates 
(AMPL) source code for data interchange and backtranslates source code to internal 
representation. 


Differences between Function Chart Builder for AS 500ES and Function Chart Builder 
for AS 100ES 


° FCB modes: FCB for AS 500ES supports Node Mode integrated with the AdvaBuild 
engineering data base via Structure Builder and Template Builder while FCB for AS 
100ES supports Type Circuit-, Circuit-, Node Structure- and Node Mode integrated with 
the file system via Application Builder. 
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° Off - line: FCB for AS 500ES is a off-line tool which does not support target code 
generation and test and diagnostic functions for AC 110 / AC70 while FCB for AS 100ES 
does support these functions. 


° Multiple program instances: FCB for AS 500ES can be started in parallel on different node 
objects while FCB on AS 100ES can only be started on one object (Type Circuit, Circuit, 
Node in Node Structure Mode or Node in Node Mode) at one time. 


° User interface: FCB for AS 500ES supports the MS Windows user interface look and feel 
and optional the OS Motif user interface look and feel while FCB for AS 100ES supports 
MS Windows user interface look and feel. 


° Printer support: FCB for AS 500ES supports Postscript output to printer and file while AS 
100ES supports several additional printer and file output formats 


° National Character support: FCB for AS 500ES supports selection of national character 
sets (swedish, german, USA) on node base via environment variable setting / file editing 
while FCB for AS 100ES supports it on project base via Application Builder dialog during 
creation. 


° Project defaults setting: FCB for AS 500ES supports project defaults setting via 
initialization file editing while FCB for AS 100ES supports it via Application builder 
dialog 


° Paste between nodes: FCB for AS 500ES supports paste in another node by a separate 
command line function while FCB for AS 100ES supports it integrated. 


° Option handling: Both FCB for AS 500ES and AS 100ES support option handling but 
regarding DB element options FCB for AS 500ES always bases on the superset of all DB 
element options due to the implemented solution in AdvaBuild data base. 


The Function Chart Builder is a ported Windows application program with typical graphic user 
interface and look-and-feel of Windows programs. The Function Chart Builder presents the 
different objects in windows, offers menus and dialog boxes. You choose the commands by 
accelerator keys and shortcuts on the keyboard or by mouse actions. 


See detailed information on the graphic user interface and on interacting with Windows 
programs in the user’s guide of Windows 


Microsoft Windows Operating System 3.1 User’s Manual, Microsoft Corporation, Document 
No. WI54345-0993 


Additionally you can easily switch to OSF/Motif look- and-feel by using an additional window 
menu item. 


See detailed information on the OSF/Motif graphic user interface in OSF/Motif Style Guide 
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Chapter 2 Installation 


2.1 Site Planning Environment 


Advant OCS Product Guide for environmental considerations. 


Advant Station 500 Series Engineering Station User’s Guide. 


2.2 Setup 


2.2.1 Software Installation 
The Function Chart Builder is part of AdvaBuild. 


It runs as ported Windows application under HP-UX on Advant Station 500 Series Engineering 
Stations 


The installation of AdvaBuild is described in the Advant Station 500 Series Engineering Station 
User’s Guide. 


2.2.2 Compatibility of Software and Source Code 


Different releases of the Function Chart Builder (and Function Chart Editor) are compatible on 
source code level, but the internal representation of project data may be changed. You must take 
special measures to ensure compatibility of type circuit and node source files for different 
Function Chart Builder (and Function Chart Editor) releases or convert them. 


Type circuit and circuit source code syntax was slightly changed for the Function Chart Editor 
version 3.1/0 (running on AS100ES) to allow explicit (manual) type circuit terminal 
definition. This change is also valid for the successor product Function Chart Builder. 

To transform type circuits, which were prepared and validated for the Function Chart Editor 
version 3.0/0 use the Function Chart Editor version 3.1/0 and its stand-alone utility program 
UpTCCI on an AS100ES. 


NOTES 


If you are interested in source code syntax, consult Appendix D, Syntax of TC 
Source Code. This may be the case if 


¢ You are working with source files edited by using some text editor. 


e You are working with source files generated by other tools than the Function 
Chart Builder. 


Variants and loops are allowed in type circuit source code, and you can instantiate 
such type circuits by the Function Chart Builder. 
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2.2.3 Support of Additional Node Types and Options 


By means of standard node types and standard DB element libraries, the Structure 
Builder/Template Builder and the Function Chart Builder support 


° All the standard Advant Controller 400 Series and MasterPiece 200/1 targets 
° All the standard Advant Controller 70 and 110 targets. 


Standard PC Element Libraries can be selected in Template Builder and used in Function Chart 
Builder. 


Some ABB business units (BUs) develop new hardware or base software versions of the 
standard targets, or extensions to them. To introduce new additional node types and DB and / or 
PC element library options requires contacting the development department. 


2.3 Shut-down and Start-up Procedures 


Follow the basic shutdown and power up procedures of the AS 500ES. 


2.4 Product Verification 


2-2 


Start the Function Chart Builder. See Section 3.3, Application Start-up. 


Choose the Help | About Function Chart Builder to verify product name and version and the 
copyright notice. 
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Chapter 3 Configuration/Application Building 


3.1 Design Considerations - General Working Method 


See separate manual AdvaBuild Engineering Methods for Master Systems. 


3.2 Capacity and Performance 


3BSE 001 978R0201 


The Function Chart Builder can be started on a node object in parallel to Template Builder and 
Structure Builder. The results of the work on the node object and the DB element objects within 
Template Builder and Structure Builder are noticed within Function Chart Builder after a new 
start up. 


The Function Chart Builder can be started on different node objects in parallel., that is, several 
instances of the Function Chart Builder can run at a time. 


All editors of the Function Chart Builder can be started simultaneously for the node object, 
which was selected in the AdvaBuild Structure Builder. 


The Function Chart Builder opens a (main) application window and several child windows 
depending on the current workspace settings and used menu commands. 


° *,ODB window 

¢ — PC Section window 

¢ DB Section window 

¢ Output window 

° Name Table window. 


Due to storing and accessing DB elements and links in AdvaBuild data base source code 
backtranslations and generations take considerably more time with Function Chart Builder on 
ASSO00ES than on ASIOOES. 
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3.3 Application Start-up 


3.3.1 Start-up of the Function Chart Builder 


Before starting the Function Chart Builder you generally start the Structure Builder to select a 
project and a node object to work on. 


See Advant Station 500 Engineering Station User’s Guide for detailed description of Structure 
Builder and Template Builder menus and commands. 


Let’s assume that a project named PRACTICE exists within AdvaBuild database and a DCS- 
structure with a node of object type AC450C named POWERSTN has already been created 
using STB. 


To start FCB you need to perform the following steps: 

1. Start STB (See AdvaBuild Basic System User's Manual) 
This opens the Structure Builder Window. 

2. Click on the File menu on the menu bar in the Structure Builder Window. 
This shows the menu items for the File menu. 

3. Click on the Open item under the File menu. 
This opens the Login Dialog box. 


4. Position the mouse cursor in the box and enter your database user identification for project 
PRACTICE, then press the Return key. Enter your database password for project 
PRACTICE and press Return. 


This opens the tree presentation for your project (see Figure 3-1). 


5. Select the node POWERSTN from within the control system structure of the project 
PRACTICE by clicking on the node object shown in the tree structure on the screen. 


6. Open this node by clicking on the Object menu of STB and then clicking on the Open 
item under the Object menu. 


Now a view selection box Open Object appears on the screen. 


7. Click on the FUNCT_CHART entry and then on the OK button. 
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AdvaBuild Structure Build 


PRACTICE CSS 
Pal CONTROL SYSTEM STRUCTURE 


Figure 3-1. STB Tree Window 
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The Function Chart Builder opens the application window like the one shown by Figure 3-2. 


AdvaBuild Function Chart Builder +: Node: PRACTICE/POWERSTN 
View Options PC-Section PC-Terminal 


<i>: POWERSTN/ODB 


Figure 3-2. Application Window, Initial State 


It has the title “AdvaBuild Function Chart Builder - ...” with the name of the selected object, a 
Menu Bar, a child window and optionally the Toolbar and the Status Bar. 


If you start the Function Chart Builder for the first time on a new object of a project and no 
project default page layout had been defined in the <projectname>.INI file, define the page 
layout for your diagrams in the following dialog box: 


= Page Setup 
Page Layout Template 


Page Size 


Height: R 
oo | ii Use Defaults 
Width: [oi Columns 


Figure 3-3. Page Setup 


For the Page Setup dialog see the File | Page Setup command. 
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4.1 Product Operation 


AdvaBuild Function Chart Builder, AdvaBuild Structure Builder and AdvaBuild Template 
Builder support project engineering based on signal objects in functional structure and DB 
element objects, PC program objects and Node objects in control system structure. 


You can work simultaneously on different parts of your project because you can start up 
Template Builder and Function Chart Builder in parallel. 


Textual representation, or source code, for all objects enables you to import data produced with 
FCB or ONB on other engineering stations and data edited with text editors or generated with 
special generators. 


4.2 Operating Overview 


4.2.1 Interaction of Objects 
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For the Function Chart Builder works on binary internal data representation of all objects 
(stored in the .ODB file of a node). DB element objects are stored in the AdvaBuild database 
and are accessed by Function Chart Builder through its internal data representation. Node 
objects and PC program objects are stored in AdvaBuild database for representation and start-up 
needs too. PC elements are stored in internal data representation only. 


All objects are also represented textually by source code. 
See Figure 4-1 for interaction of objects in the Function Chart Builder. 


The display symbol stands for screen data and data entered on the keyboard, the disk symbol 
stands for data in the Function Chart Builder’s internal data representation, and the printer 
symbol stands for source code data (data in text representation). The boxes on the left side stand 
for objects in the AdvaBuild data base ordered in a tree representation. 
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The lines show the main data transformation paths. 


Text Editor 
Editing TCs 
Node 
————_» 
TC source code 
PCPGM1 
PCPGMn Function Chart Build 


Sas Board 
DB =p 


Signal 


Editing Node Data 


DB Element 
Generating and 
Other backtranslating 
DBElement oar aS ge Baa? 
ee 


Figure 4-1. FCB General Data Flow 


4.2.2 Structure of Objects 


In the Function Chart Builder, the elements of objects are grouped in sections: 


° The PC Section contains process control elements (PC elements), which are the 
elementary building blocks for process control logic. The PC elements may be structured 
as process control programs (PC programs) within the PC section. 


° The DB Section contains data base elements (DB elements), which provide views of 
peripheral devices connected to a process station. 


In a node all references to type circuits are resolved and the contents expanded. You will, 
nevertheless, see type circuit boundaries. 
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4.2.3 Editors 


The Function Chart Builder provides view-oriented editors to manipulate elements of the 
PC section and DB section. 


The Function Chart Builder offers two kinds of diagrams for graphical representation of 
PC sections: 


° Tree diagram that gives you an overview of the control logic 


° Function chart that gives you a more detailed view, including the connections between 
the PC elements and type circuits. 


The Function Chart Builder has two PC editors corresponding to the two kinds of diagrams: 
° Tree editor that enables you to create, modify, and delete PC elements 
° Function chart editor that also enables you to connect and disconnect terminals. 


In the DB section, the DB editor functions enable you to create, modify, and delete DB 
elements and edit DB element properties. 


4.3 Runtime Tutorial 


In this section, you are encouraged to work through some practice exercises. By doing so, you 
will become familiar with how to use the Function Chart Builder, how to work with its 
commands, windows, and dialog boxes. 


It is supposed that you are familiar with handling programs in Windows and with general 
Windows terms. 


4.3.1 Preparations in the Structure Builder and Template Builder 


Let's assume that a project named PRACTICE exists within AdvaBuild database. To create a 
project is a project administrator’s task on ASSOOES. 


Start the Structure Builder and create the upper levels of a control system structure with it. 


(See Advant Station 500 Engineering Station User’s Guide for using Structure Builder and 
Template Builder.) 


In the Structure Builder create the new node POWERSTN by the following steps: 
1. Select the parent object of the node object to introduce with the mouse. 


2. Perform the Edit/Insert command of STB to insert a node object of the appropriate 
type.Select AC450C from the list box. (See Figure 4-2) 


3. Do a double click on the inserted node object. 


4. Then from the displayed view list select the view TEMPLATE on the inserted node object. 
(See Figure 4-3) 


5. In the displayed Template enter the name POWERSTN into the NAME attribute, 001,002 
as NET and NODE. (See Figure 4-4) 


6. Finish with Accept/Save. 
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File Edit View Object 


PROJECT_LIBRARY 
zr DCS-Library - Do not remove ! 


PRACTICE CSS 
: CONTROL SYSTEM STRUCTURE 


nsert Tree Object: 
Object id POWERSTN 


Comment 


On same level 


Object type 


Selection 


Figure 4-2. Insert Node Object 
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AdvaBuild Structure Builde 


File Edit View Object Link Utility 


PROJECT_LIBRARY 
DCS- Library - Do not remove ! 


DB_SRC 
FUNCT_CHART 
ON-LINE 
PC_MANUAL 
PC_SRC 


EMPLATE 
TERM 


Selected view 


Figure 4-3. Open View Template 
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dyvaBuild Structure Build 


Edit View Object 


PRACTICE PROJECT | 


PROJECT_LIBRARY 
| oo DCS- Library - Do not remove ! 


PRACTICE CSS 


CONTROL SYSTEM STRUCTURE 


OBJ_IO LOAN_FLAG §j 


NAME 
STATUS 
NET 
NOOE @ 
MP_VER 
ELEMENT_LIB 
FCB_VER 
LIB_OPTION1 
LIB_OPTION2 
LIB_OPTIONS 
LIB_OPTION4 
LIB_OPTIONS 
LIB_OPTIONG 


—————————_—_—SSSSS SSS ee 

Count: ¥*1 <OSC><OBG> <Replace> 

PHelp f— Enter [Execute | List | TER | Menu | Show | Exit | Accept 
Query Query fe Keys Cancel | Save 


Figure 4-4. Edit Node Object Attributes 
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After these steps the node is prepared to be used with the functions of FCB. 

We suppose that these entries correspond to the characteristics of the node, for which we 

prepare a process control application program with the help of the Function Chart Builder. 
NOTE 


Selecting node type and options means selecting a set of precompiled PC and DB element 
libraries or selecting support of special target system features. 


4.3.2 Starting the Function Chart Builder 
Start the Function Chart Builder from the Structure Builder by 
1. adouble click on the inserted node object 
2. and selecting view FUNCT_CHART from the displayed view list (See Figure 4-5) 
on the POWERSTN node of the PRACTICE project 
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dvaBuild Structure Build 


File Edit View Object 


PROJECT_LIBRARY 
: are DCS-Library - Do not remove ! 


PRACTICE CSS 


CONTROL SYSTEM STRUCTURE 


Figure 4-5. Open View FUNCT_CHART 
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The Function Chart Builder opens the empty Function Chart Builder window. 
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AdvaBuild Function Chart Builder - Node: PRACTICE/POWERSTN 
File Edit View Options PC-Section PC-Ierminal Target Test Window Help 


Helo 


For Help, press F1 | ai 


Figure 4-6. Function Chart Builder Window Opened 


The Function Chart Builder initializes the internal data representation of the node 
PRACTICE/POWERSTN, then looks for type circuits in the project-specific type circuit 
directory and in the levell and level2 type circuit element libraries, and checks if they are 
compatible with the actual Function Chart Builder version (they must contain the lines 
VERSION TC 3 and TC_TYPE). 


You started the Function Chart Builder for the first time on a new object of the PRACTICE 
project and no project default page layout was defined in the project-specific <projectname>.INI 
file. 


The Function Chart Builder presents the Page Setup dialog box, where you have to define the 
page layout for your diagrams. 
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Set the following template and page size by using the mouse or the keyboard: 


= Page Setup 
Page Layout Template 


EC 3B Ad portrait English 8 


Page Size 


Height: [88 | R 
= iis Use Defaults 
Width: Columns 


Figure 4-7. Initial Page Setup Dialog Box 


Activate the OK button. 


The Function Chart Builder opens the POWERSTN.ODB window as container for the 
initialized *.ODB file of POWERSTN. 


AdvaBuild Function Chart Builder - Node: PRACTICE/POWERSTN 
File Edit View Options PC-Section PC-Ierminal Target Test Window Help 


Iriel 


Contents: 


TC/CI Terminal 


For Help. press F1 


Figure 4-8. POWERSTN.ODB Initialized 
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The *.ODB file is the internal, binary representation of objects in the Function Chart Builder. 
The POWERSTN.ODB window lists the sections of the POWERSTN node: 
° PC section with no, one, or more PC programs consisting generally of PC elements 


° DB section containing DB elements. 


4.3.3 Using Commands and Help 
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Pull the menus down with the mouse to see the commands. The commands are available 
depending on the window, which has the focus. The commands, which are not available, are 
dimmed. 


The most frequently used commands are also presented in the Toolbar. 


Select, for example, the Help | Contents command by clicking with the mouse on the 
icon in the Toolbar. 


Windows opens the Function Chart Builder 4.2 Help window (shortly Help window) with the 
Contents topic. Click with the mouse, for example, on Menu Commands to see a detailed list 
of menus. 


Click, for example, on File Menu to see a detailed list of commands of a menu. 


In some cases Help has more contents levels. Click, for example, on Open Section. 
Its sections and subsections are presented in a pop-up box. 


Click onFile | Open Section | PC - for Node. 
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The help information is presented for the command in a given context as shown in the following 
figure: 


Function Chart Builder 4.0 Help 
File Edit Bookmark Help 


Free Pe iC eC 


= Open PC Program 


PC Program: 


PC1 
pce 


After you selected the PC program, the Function Chart Builder opens its PC_ 


Shortcut 


Toolbar: 


Figure 4-9. Help Information on a Command 


Move the cursor over the figure in the Help window. The cursor changes to a hand ty if 
there is additional help information pertaining to the given part of the figure. This happens, for 
example, over the PC Program combo box. If you click with the mouse, the additional help 
information is displayed in a popup window. Click to some other part of the Help window to 
close it. 


Navigate in the Help also by clicking on underlined (and generally green colored) words. 

By clicking, for example, on PC_Section window you get help information on the 

PC Section window. The buttons Contents, Search, and so on, and the menu commands make 
it easy to get the information you need, to navigate and find your way back. 


By activating the Glossary button you find the Function Chart Builder-specific terms. To access 
general, Windows related terms in the Windows Help Glossary, choose the Help | How To Use 
Help command and then activate the Glossary button. Double-click with the mouse on the 


Control Menu button in the left upper corner of the Help window or the possible 
secondary windows to close them. 


To get immediate, context-sensitive help 
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4 Poe 
icon in 


1. Select the Help | On Context command by clicking with the mouse on the 
the Toolbar. The cursor changes to the form as shown in the icon. 


2. Click on the window, dialog box or command name, about which you need information. 
Windows opens the Help window if it is not open yet, and displays the corresponding help 


information. 
Click, for example, on the POWERSTN.ODB window. You get help on the *.ODB 
window. 


To get help in dialog boxes, press F1 or activate the Help button. 


4.3.4 Creating the PC Section and a PC Program 
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Create a PC program by selecting PC in the Section list box and activating the New button. 
Alternatively, you can create a PC program by the File | New Section | PC command. 


The Function Chart Builder displays the New PC Program dialog box. Fill the PC Program 
text box as shown in the following figure: 


= New PC Program 


PC Program: 


PC 


Figure 4-10. Defining PCI as New PC Program 


Activate the OK button. 


A PC program of a node contains always a PCPGM as top element. 
The Function Chart Builder displays the Create Element dialog box to create the 
PCPGM of PC1. 
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Fill cycle time = 20 (milliseconds) in Callname [(Call Parameters,...)] as shown in the 
following figure: 


=> Create Element 


Insert 


Element Type: pc @ On Same Level Oo On Lower Level 


Item Designation At Item Designation 


eee 


Filter/Callname [(Call Parameters....)]: 


PCPGHM 


Figure 4-11. Creating PCPGM 


Activate the OK button. 


Function chart and tree diagram are available in the Function Chart Builder as graphical 
representations for PC programs. The Function Chart Builder offers two corresponding PC 
editors. The diagrams, first of all the function charts, are normally several pages long. They are 
generally much larger than a full window, even one page is larger than a full window. 

The diagrams can be displayed in PC Section windows and can be printed. 


The function chart of PC1 is displayed as default in the PC Section window. 
<2> PC Section - PC1 * 


14-DEC-1994/15:27 


Figure 4-12. Function Chart of PC1 
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Choose the View | Tree command to open a second PC Section window with the tree diagram 
of PCI. 


<3> PC Section - PC1 *:2 


Tl PCPGM (20, 0) ~~ 8 8 nn = 


Figure 4-13. Tree Diagram of PCI 


The PC program PC1 currently consists of only one element, PCPGM. 


PC1 appears in the Contents combo box of the POWERSTN.ODB window as contents of the 
PC section. In the list box part you get all existing PC programs listed. The text box part shows 
the actual selection. 


4.3.5 Adding PC Elements to PC Program 


Select one of the PC Section windows of PC1, for example, the one with its tree diagram. 
The procedure described in this section would be similar also if you worked with the function 
chart of PC1.The selected PC element is the PCPGM. 


Check that the Status Bar does not display the SCRL indicator, that is, the slide mode is 
cleared. If necessary, clear the SCRL indicator by pressing the SCROLL LOCK key. 


Choose the Edit | Create command. 


The Create Element dialog box appears. The list box contains all PC elements that can be 
inserted on one level lower than the PCPGM. 


Select CONTRM by clicking on it in the list box and activate the Call Parameters button. 
The Function Chart Builder displays the Edit Call Parameters dialog box. 


Enter the call parameter values 100 [ms] and 2nd place by clicking on each call parameter in the 
list box, then editing their values in the Value text box as shown in Figure 4-14. 
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= Edit Call Parameters 


Callname: CONTRM 
Item Designation: PC1.1 


Call Parameter Value 


Place in the cycle time table - - 


Cychciy in ms a 


Place in the cycle time table : 


la not used : ze 


Figure 4-14. Setting Call Parameters of CONTRM 


Activate the OK button. 
The Function Chart Builder closes the Edit Call Parameters dialog box. 


Alternatively, you could have directly edited CONTRM(100,20,0) in the Callname text box of 
the Create Element dialog box as shown in the following figure. 


Activate the Apply button in the Create Element dialog box. 


= Create Element 


Insert 


Element Type: pc oO On Same Level ®@ On Lower Level 


Item Designation: At Item Designation: 


PC1.1 PC1 


Filter/Callname [(Call Parameters....)]: 


CONTRM(100,2.0) Call Parameters... 


Figure 4-15. CONTRM with Call Parameters 
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The CONTRM is the selected PC element in the PC Section window of PC1. 
The Function Chart Builder changes the contents of the listbox in the Create Element dialog 
box. It contains now all PC elements that can be inserted on one level lower than the CONTRM. 


Select AND from the list box or enter AND(2) in the Callname text box. 
Activate the Apply button. 


The Function Chart Builder updates the Create Element dialog box. 


To insert a second CONTRM, leave the Create Element dialog box by activating the Close 
button. Select the first CONTRM in the PC Section window. Choose the Edit | Create 
command. 


The Create Element dialog box reappears. 
Select the On Same Level option button from the Insert group box. 


The Function Chart Builder changes the contents of the listbox in the Create Element dialog 
box. Now you can insert CONTRM(100,3,0) with item designation PC1.2 in the same way as 
you inserted the first CONTRM. 


Insert a PC element on the level below the second CONTRM. For example, insert an OR(2) 
with item designation PC1.2.1 in one of the ways shown for AND(2) before, but activate the 
OK button instead of the Apply button. 


4.3.6 Inspecting the Function Chart and the Tree Diagram 
The PC Section window shows the tree diagram of PC1 of POWERSTN. 
Click once on the View menu. 


The Function Chart Builder offers three checked commands to set the granularity of tree 
diagram presentation on the screen: 


All Elements, Structure Elements, Top of Page Elements 
Try all the alternatives. Select the View | All Elements command to see the whole PC1. 


The tree diagram indicates the page divisions in the function chart of the PC program by dashed 
lines. 


Page divisions structure the function chart of your PC programs. They are inserted 
automatically at instantiation of PC structure elements (PCPGM, CONTRM, FUNCM, 
MASTER, SEQ, and SLAVEM). These page divisions cannot be deleted. 


The function chart of PC1 has now two pages. 


If the PC Section window with tree diagram has the focus, the PC Section | Page Layout | ... 
commands become available. 


Add a new page division at CONTRM PC1.1: 
1. Select CONTRM PC1.1 in the tree diagram. 


2. Choose the PC Section | Page Layout | Insert Page Division command. 
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3. Fill the Insert Page Division dialog box as shown in the following figure: 


= Insert Page Division 


Actual Number: 2.0 


Page Number: [*# 


Headline: 1st CONTRM and AND 


Copy Headline 


From Page: [ [+] 


Figure 4-16. Inserting New Page Division 


4. Activate the OK button. 

Edit the headline for the page, which starts with CONTRM PC1.2: 

1. Select CONTRM PC1.2 in the tree diagram. 

2. Choose the PC Section | Layout | Modify Page Division command. 

3. Fill the Modify Page Division dialog box as shown in the following figure: 


= Modify Page Division 


Actual Number: 3.0 


Page Number: [* 


Headline: 2nd CONTRM and OR 


Copy Headline 


FromPage:| ___| [3] 


Figure 4-17. Modifying Headline of Page 3 


4. Activate the OK button. 
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If you called up the View | All Elements command recently, the tree diagram of PC1 has the 
structure, page divisions, and headlines as shown on the following figure: 


<3> PC Section - PC1 *:2 


1 PCPGM (20,0) 
-1 CONTRM (100,2,0)--"1st CONTRM and AND 
D 2 


one 


fend CONTRM and OR! ---- 9-92 —— 2 -- == === 


Figure 4-18. Tree Diagram of PC1, Full Structure 
Select the PC Section window with the function chart of PC1, for example, by pressing ALT+2 
(because the title of this window starts with <2>). 
Use the PC Section | Goto Page | ... commands to see every page of the function chart. 


Use the PC Section | Goto Element | ... commands to move the selection from PC element to 
PC element. You automatically slide also the PC Section window over the function chart in a 
way that the selected PC element always becomes visible. 


Drag the scroll boxes to slide the PC Section window horizontally and vertically over each 
function chart page to see also the header and the headlines over the headers. 


4.3.7 Creating the DB Section and DB Elements with STB and TEB 


DB Elements can be entered into the AdvaBuild database using the Structure Builder (STB) or 
Template Builder (TEB). 


STB allows you to enter DB-Elements with default attribute values and default item 
designations, while TEB allows full featured DB-Element editing. 


Note that this chapter is just a short introduction of how to enter DB Elements into AdvaBuild 
database. To learn more about editing DB Elements using STB and TEB, and about the general 
use of STB and TEB, refer to Advant Station 500 Engineering Station User’s Guide and 
AdvaBuild Engineering Methods for Master Systems. 


To enter a DB element (for example of type DIC) into the node EXAMPLE_NODE of the 
project EXAMPLE in AdvaBuild database using STB, you need to perform the following steps: 


1. Select EXAMPLE_NODE in the DCS-Structure of the project EXAMPLE. 
2. Select Insert under the Edit menu 


This opens a dialog box showing a selection list of available DB-element types. 
See Figure 4-19. 
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dyaBuild Structure Builde 


File Edit View Object 


PRACTICE PROJECT 


PROJECT_LIBRARY 
DCS-Lbrary - Do not remove ! 


PRACTICE CSS 
CONTROL SYSTEM STRUCTURE 


©“) [Powerstn 


Object id EXAMPLE_DIC 


Comment 


On same level 


Object type Items 


DI810_41¥5 
DI820_41V5 


DIEV 


Selection 


Figure 4-19. Insert DB Element with STB 


3. Scroll to the DIC entry and click on it. 


4. Thenenter the AdvaBuild object identification into the first entry field of the selection box 
(e.g. EXAMPLE _DIC_1) and a comment into the second entry field of the selection box. 
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File Edit View Object 


Click on the OK button of the Insert Tree Object dialog box. 
This presents the DB-Element in the tree beneath the node object EXAMPLE NODE. 


To enter DB elements with non-default values for attibutes use the STB command Object | 
Open Type on the node object. This command starts the TEB (See Figure 4-20). 


PROJECT_LIBRARY 


DCS-Library - Do not remove ! 


PRACTICE CSS 


File Edit 


CONTROL SYSTEM STRUCTURE 


Link 


AdvaBuild Template Builder 


BIC 


Base part 


Page 1 of 4 


LOAN OBJ_IO 


DICx 68.LR ACT BLOCKED SCANT 


TESTED 


NOT USED 
NOT USED 


<05C><OBG> es ES 8 I 


Enter 
Query 


Execute | List Menu Show Exit 


Accept 


Query foe Keys Cancel | Save 


Figure 4-20. Insert DB element with TEB 
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After you have started up the FCB on the nodes the DB elements entered with STB or TEB 
are accessible in the DB Section window of FCB in the same way as DB elements inserted 
with DB element editor of FCB. 


4.3.8 Creating the DB Section and DB Elements with FCB 


Select DB in the Section list box of POWERSTN.ODB window. The Contents combo box 
contains a asterisk (*). It indicates that the selected section is not empty. 
Remember, the system DB elements were generated during the initialization of POWERSTN. 


Open the DB section by activating the Open button. 
Alternatively, you can open a DB program by the File | Open Section | DB command. 


The Function Chart Builder displays the DB Section window and lists the existing DB element 
instances. 


<4> DB Section 


Filter/Instance: Filter/Name: DB Terminal: 


| | 


Instance Name Att. Callname Address 
AC450_1 AC450 
BM B 


Figure 4-21. Opening the DB Section Window 


To see only a subset of the DB elements, select another filter criterion from the Filter/Instance 
drop-down combo box. Do not use other filter criteria than those listed here. 

Or edit the text box part of the Filter/Name drop-down combo box and press ENTER to set a filter 
criterion for the name property of the DB element instances to be listed. 


To create a new DB element, activate the Create button. Alternatively, you can create a DB 
element by the Edit | Create command provided the DB Section window has the focus. 


The Function Chart Builder displays the Create Element dialog box for DB elements. Select DI 
in the list box or enter DI in the Callname text box as shown in the next figure. 
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Leave the proposed DI* instance name of the DB element to be created in the Instance text box. 
The * is a wildcard standing for the first free item designation. 


=> Create Element 


CT Modify Attribute 


CT Use Template 


Filter/Callname: 


Instance: 


DB Terminal Values... 


DAT() 


Figure 4-22. Creating DI* 


Activate the Apply button. 


You created the DI1 DI board and the pertaining DI1.1 to DI1.32 DIS channels. 
Because you activated the Apply button (and not the OK button), the Create Element dialog 
box remains displayed still with the proposed instance DI*. 


Activate the Apply button again. 


Note that the Apply button is highlighted by a dashed frame around the label “Apply”, so it is 
now the selected button. That means you could simply press the SPACE bar as the alternative to 
double-clicking on the Apply button. The Apply button is highlighted also by a thicker outline 
of the button, so it is now also the default button. That means you could simply press the ENTER 
key as another alternative to double-clicking on the Apply button. Or double-click on “DI” in 
the listbox. 


The next free item designation was DI2, so you have created DI2 and its DI2.1 to 32 DISs. 


To create an DI instance with explicit instance name, enter DI4 in the Instance text box. 
Activate the OK button this time. 


The Function Chart Builder closes the Create Element dialog box and the DB Section window 
gets the focus again. Now it shows the lastly created DI4 in the text box and the lists also the 
recently created DI1, DI2, and DI4 boards and the DI1.1 to DI1.32, DI2.1 to DI2.32, and DI4.1 
to DI4.32 channels among the existing DB element instances in the list box. 
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4.3.9 Editing DB Terminal Values 


Select DI2.4 in the list box of the DB Section window, or enter DI2.4 as instance in the 
appropriate text box. 


To edit the properties of the selected DIS element, activate the Edit button. 
Alternatively you can choose the Edit | Edit DB Terminal Values command. 


The Function Chart Builder displays the Edit DB Terminal Values dialog box with a rectangle 
symbolizing the base part of DI2.4, its terminals, and values. 


Change, for example, the INV (invert) terminal from 0 to 1 as shown in the following figure: 


=> Edit DB Terminal Values - DI2.4 
Digital Input : [Basepat = [#] LF.LR 8.36 


DI2.4 NAHE VALUE 
ACT ERR 
BLOCKED UPDATED 
INU 
TESTED 
ERR_CTRL 


Figure 4-23. Editing DB Terminal Values of DI2.4 


Activate the OK button. 


The Function Chart Builder closes the dialog box. The DB Section window has the focus again. 
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4.3.10 Deleting DB Elements 


Choose DI] from the list box or enter DI in the Instance field. 
To delete DI], activate the Delete button. 


Try the alternative methods of deleting a DB element: 


° Choose DI2 from the list box or enter DI2 in the Instance field. 
Be sure the DB Section window has the focus. Choose the Edit | Delete command. 


° Or choose DI2 from the list box or enter DI2 in the Instance field. 
Be sure the DB Section window has the focus. Press the DEL key, that is, the keyboard 
shortcut of the Edit | Delete command. 


Do not delete DI4. 


The Function Chart Builder does not list the deleted DI1 and DI2 boards and their channels any 
more among the existing DB element instances. 


4.3.11 Saving Your Work 
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To ensure that you do not lose your work if a problem occurs causing the program to halt or 
leave your work abruptly, save your work by the File | Save command. It copies all the 
modifications, which you made, to the *.ODB file containing Function Chart Builder's internal 
data representation. 


If you have made changes regarding objects and links in AdvaBuild database, these changes will 
be committed to the AdvaBuild database as well. 


If you have created a new PC-program in your FCB session, then the PCPGM-object that 
represents this PC-program within the AdvaBuild database will be visible in AdvaBuild 
database only after a Save. 


Also, if you have created connections between PC-elements within the PC-Program and DB- 
Elements within the AdvaBuild database which had not been connected to any PC-Element 
within the PC-program before, then the HAS _CONNECTION_TO-link representing all 
connections between the DB-Element and PC-Elements within this PC-program will be visible 
in the AdvaBuild database only after Save. 


If you have created DB elements with the DB editor in FCB they will be visible in AdvaBuild 
database only after Save. 


The corresponding method applies when you delete a PC-program which had already been 
visible in AdvaBuild, or when you delete all connections to a DB-Element in AdvaBuild 
database that had already been made visible by a HAS_CONNECTION_TO-link. 


The File | Save command is the common way to save an application program between two 
Function Chart Builder sessions and to make the database relevant information available for 
other AdvaBuild tools (e.g. Template Builder). 


If you want to backup your application program and/or load it to a target system, use the 
File | Generate Source command at first. See later. 


Choose the File | Exit command to leave the Function Chart Builder. This command also saves 
your work in the *.ODB file. 


If you wish to leave the Function Chart Builder without saving your work, or just skip the 
modifications, which you made since the last execution of the File | Save or 
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File | Generate Source command during the current session, choose at first the 
File | Skip Modifications command. 


CAUTION 


Be aware that if you execute the File | Skip Modifications command, you lose all 
the modifications, which you made since the last execution of the File | Save or 
File | Generate Source command during the current session. 


4.3.12 Working with Type Circuits 


In the first part of this tutorial you practice creating type circuits and instantiating them in a 
straightforward way in a node. 


Suppose you need digital input channels of the DI data base element (DB element), always with 
certain properties and in conjunction with some simple logic consisting of an AND and an OR 
process control element (PC element). You create TC1 containing these elements. 


You already inserted a DI in the POWERSTN node and implicitly created its channels DIS. 
So you can instantiate TC1 once or several times in POWERSTN. 


Each TC1 instance adds the AND/OR logic and modifies the channel properties as specified. 


4.3.13 How to Create Type Circuits 


This release of AdvaBuild and FCB does not support creation of type circuits within FCB. 


Supported is the import of type circuits created and edited with FCB on Advant Station 100 
Engineering Station or with a text editor and their use, which means instantiation within PC 
programs of the PC section of a node using FCB’s Function chart editor or Tree editor or within 
the DB section of a node using DB editor. 


4.3.14 Importing Type Circuits 
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To import type circuit source code use your Advant Station 500 Series engineering station’s file 
management program to copy the TC source code to one of the directories reserved for Type 
Circuit Source Code described in Appendix A, Function Chart Builder Directories and Files. 


The TC Source Code syntax has to follow the rules defined for AdvaBuild for Windows 
Function Chart Builder rel. 4.2/*. 
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4.3.15 Instantiating a Type Circuit 


Levell-, Level2- and project specific type circuits existing in type circuit source code on the 
corresponding directories may be used in a node if they are checked ok by the (internal) 
Searching TCs function of FCB. 


The Function Chart Builder looks for available type circuits and opens the POWERSTN.ODB 
window. 


Open the DB Section window. Check the presence of DI4 and DI4.1 to DI4.32. 


Open the PC Section window of PC1. We want to instantiate TC1 here. TC1 does not contain 
any structure elements, like CONTRM, just simple PC elements AND and OR. So, it can be 
instantiated only on the level of the simple PC elements, for example below the PC1.1 
CONTRM element. Press DOWN twice to select the PC 1.1.1 AND element. 


To instantiate TC1, choose the Edit | Create command. The On Same Level option is selected 
in the Insert group box. Open the drop-down list box part of the Element Type combo box. 


The Function Chart Builder displays here the available element types, which were found at 
start-up and which can be inserted on the level corresponding to the selected option in the Insert 
group box. Select TC. 


The Function Chart Builder displays TC1 as the available type circuit in the list box. 


Select it as shown in the following figure: 


= Create Element 
Insert 


Element Type: La ® On Same Level oO On Lower Level 


ltem Designation: At Item Designation: 


PC1.1.2 PC1.1.1 


Filter/Callname [(Call Parameters..--}]- 


Symbol Values... 


Figure 4-24. Inserting TC1 


Activate the Symbol Values button. 


The Function Chart Builder displays symbols MOD_NR and CH_NR and their data types and 
default values in the Edit Symbol dialog box. 
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Remember DI4 is available in our node. So change the value of MOD_NR to 4 as shown in the 
following figure: 


= Edit Symbol Yalues 
Symbol Kind 
Type Circuit: TC1 aaa tial @w Opu Ow 


Symbol Name Type Yalue [] Symbol Substituted 


MOD.NR 2 f# 


Figure 4-25. Edit Symbol Values of TC1 
Activate the OK button in the Edit Symbol Values dialog box and then in the Create Element 
dialog box. 


The Function Chart Builder instantiates the type circuit and writes error messages, warnings, 
and messages in the Output window. Open it by the Window | Output command. 


Check the last line in the Output window: 
TC instantiated without errors. 


Double-click with the mouse on the Control Menu button in the left upper corner of the 
Output window to close it. 


The instantiated type circuit box PC1.1.2 appears below the AND element in the PC Section 
window. 


The box contains the callname of the type circuit and the names of the type circuit terminals. 


Default values are connected (if possible) to the type circuit terminals. For this reason, you find 
the constant 1 connected to the input terminal IN of the type circuit. 
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4.3.16 Completing the Application Program 
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To simplify the task, delete the PC elements PC1.2.1 OR and PC1.2 CONTRM: 


Select PC1.2.1 OR by clicking on it, then press the SHIFT key and select PC1.2 CONTRM by 
clicking on it, too. (You have made a multiple selection.) 


Delete the selected PC elements by pressing the DEL key or choosing the Edit | Delete 
command. 


Open a second PC Section window with tree diagram of PC1 by the View | Tree command. 
Select PC1.1 CONTRM. Delete the page division by the PC-Section | Page Layout | Delete 
Page Division command. 


Select the PC Section window with the function chart of PC1. Complete PC1 by connections as 
shown in the following figure: 


<3> PC Section - PC1 *:1 


PcPGM (20,0) 
D=1-1— fa RUN 
D=0-2 t 


Figure 4-26. PCI of POWERSTN, Final Stage 


NOTE 


In the function chart <n USERS> indicates multiple connection. We connected at 
first D=1 to PC1:ON and D=0 to PC1:R, then PC1:ON to PC1.1:ON, and PC1:R 
to PC1.1:SINGLE and PC1.1:R. 
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Generate source code for the complete node by the File | Generate Source command. 


The Function Chart Builder opens the Generate Source Code dialog box. Specify PWST as 
source code file name as shown in the following figure: 


=> Generate Source Code 


| PC Section & DB Section 


PC File Name: DB File Name: 
E E 


PC Programs 
@ All 


O Number [——] 


DB Code Generator Options 


X Include System Default 

x] Include System DB Element 

_] Filter/Caliname [= —— _-] 
L) Disintegrate TCs CL] Filter/Name i — 


Figure 4-27. Generating Source Code of POWERSTN 
Activate the OK button. 


The Function Chart Builder generates the source code files PWSTO101.AAX, PWSTO1.BAX 
and the type circuit information file PWST0101.TIX. It lists the processed elements and, 
possibly, warnings or error messages in the Output window. 


Save your work by the File | Save command. 


Choose the File | Exit command to leave the Function Chart Builder. 
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4.4 Operating Instructions 
° Application Procedures, Basics 
° Preparatory Procedures 
° Object-specific Programming Procedures 
° Section-specific Programming Procedures 
° Procedures Concerning Source Code 


° Rules and Conventions. 


4.4.1 Basic Procedures 


4.4.1.1 Handling Windows and Navigating 


When you start the Function Chart Builder, it opens the AdvaBuild Function Chart Builder 
window. It is an application window with Title Bar, Menu Bar with pull-down menus 
containing the menu commands, optional Toolbar, and optional Status Bar. 

The Function Chart Builder opens the *.ODB window that lists the sections of the object you 
are working on. 

Use the controls of this window to create, open, or delete sections or a PC program. 


The Function Chart Builder offers the following windows for the sections: 
¢ — PC Section window with function chart for each PC program 
¢ DB Section window for the DB section. 


Select a window to work on the corresponding section by clicking on it with the mouse or by 
using the View menu and Window menu commands. 
Here you can open or activate some more windows: 


* — A second PC Section window with the tree diagram for a PC program 
¢ Output window for lists 
° Name Table window for names and units. 


Use the controls (integrated in Title Bar) to move, size, iconize, restore, and close the windows. 
See Section 4.5.2, Controls in Document Windows. 


Use the menus of the Menu Bar to choose commands concerning the active document window. 
See Section 4.5.3, On Menu Commands, General. 


Select the Toolbar icons as shortcuts to the most frequently used menu commands. 
See Section 4.5.1, Controls in Title Bar, Toolbar and Status Bar. 


Use the Status Bar to check keyboard state and connection state. 
See Section 4.5.1, Controls in Title Bar, Toolbar and Status Bar. 


3BSE 001 978R0201 4-31 


AdvaBuild® Function Chart Builder User’s Guide 
Chapter 4, Runtime Operation 


4.4.1.2 How to Use the Mouse 


Purpose 


The mouse is a convenient tool you can use to control the cursor’s position and to point to and 
select graphical objects. Use the mouse shortcuts to work more efficiently. 


General Mouse Shortcuts 
You can use the mouse in the way you generally do in Windows applications. 


To select menus and activate windows, commands, buttons, and so on, click on them with the 
left mouse button. 


Double-clicking in a list box activates also the default button, that is the button, which is 
highlighted by a thicker outline. 


When you are editing in text boxes, to select a part of a text 


° Either click on one end of the text part, keep the left mouse button pressed, and move the 
cursor with the mouse to the other end, then release the mouse button. 


° Or click on one end of the text part, then press the SHIFT key and hold it down while 
clicking on the other end. 


Special Mouse Shortcuts 
Mouse shortcuts for use in the PC Section window with function chart: 
° To select a PC element, click on it. 


° To extend the (multiple) selection to some other PC elements, press the SHIFT key and hold 
it down while clicking on that PC element. 


° To extend the (multiple) selection to the end of a PC element subtree on lower level, press 
the SHIFT key and hold it down while double-clicking on a subtree element. 


° To select and mark a PC terminal, click on it. 


° To connect two PC terminals, click on one terminal to select and mark it, and click on the 
other terminal with the right mouse button. 


Mouse shortcuts for use in the PC Section window with tree diagram: 
° To select a PC element, click on it. 


° To extend the (multiple) selection to some other PC elements, press the SHIFT key and hold 
it down while clicking on that PC element. 


° To extend the (multiple) selection to the end of a PC element subtree on lower level, press 
the SHIFT key and hold it down while double-clicking on a subtree element. 


° To switch between viewing all elements and viewing only structure elements, click 
somewhere with the right mouse button. 
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Mouse shortcuts for use in the DB Section window: 


To edit (modify) terminal values of a DB element, double-click on the DB instance name. 
The Function Chart Builder shows the Edit DB Terminal Values dialog box. 


To connect a DB terminal to the PC terminal, which is selected in the PC Section window, 
click on the appropriate item in the Instance, Name,... list box or the DB Terminal drop- 
down list box with the right mouse button. 


To switch from a referencing DB element, such as DSP, MVB, or MVI, to a referenced DB 
element, such as a DAT or MVC, click with the right mouse button on the corresponding 
REFn or CHANNEL=z terminal in the Edit DB Terminal Values dialog box. 


Mouse shortcuts for use in the Name Table window: 


To select a name for modification, double-click on the name. 
The Function Chart Builder shows the Create/Edit Name dialog box. 


To connect the PC terminal, which is selected in the PC Section window, by a name, 
click on the name in the Name, No.,... list box with the right mouse button. 


Scrolling (Sliding) with the Mouse 


Alternatives: 

1. Check slide mode in the Status Bar. If slide mode is cleared, set it by the Window | Slide 
command. Hold down the left mouse button and move the mouse. 

2. Press the ALT key. Hold down the left mouse button and move the mouse. 
(It is not necessary to keep ALT pressed while moving the mouse.) 

3. If you have a mouse with 3 buttons, hold down the middle button and move the mouse. 


4.4.1.3 Using the Keyboard Instead of the Mouse 


General Windows Key Sequences 


Use the general key and key sequence functions as offered by Windows. Examples: 
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Press ALT+F4 to close an application window. 
Press CTRL+ESC to display the Task List with the running applications. 


Press and hold down ALT while pressing TAB (or SHIFT+TAB) repeatedly to cycle through 
running applications. 


Press ALT+ESC (or SHIFT+TAB) to switch to the next (or previous) running application. 
Press CTRL+F4 to close a document window. 

Press CTRL+F6 (Or SHIFT+CTRL+F6) to switch to the next (or previous) document window. 
Press TAB (or SHIFT+TAB) to step forward (or backward) from field to field in dialog boxes. 


Press ENTER to activate the default button (the button, which is highlighted by a thicker 
outline) in dialog boxes. 
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° Press SPACE to activate the selected button (the button, which is highlighted by a dashed 
frame around its label) in dialog boxes. 


° Press ESC to activate the Cancel button in dialog boxes. 


° Press UP, DOWN, PGUP, PGDOWN, HOME, END, LEFT, RIGHT to move the selection within fields, 
list boxes, and so on. 


° Press and hold down SHIFT while pressing UP, DOWN, PGUP, PGDOWN, HOME, END to extend the 
(multiple) selection to a part of a text in text boxes or to several items within list boxes. 


° Press DOWN to open a drop-down list box. 
° Press SPACE to select or unselect a check box. 
° Press CTRL+C to copy a Selected text part to the Clipboard of Windows. 


° Press CTRL+V to paste text from the Clipboard of Windows to the cursor position or to 
overwrite selected text part. 


° Press CTRL+X to cut a selected text part and move it to the Clipboard of Windows. 


° Press DEL to delete selected text part in text boxes or selected item(s) in list boxes or 
selected PC elements. 


Special Function Chart Builder Key Sequences 
1. Some keys and key sequences have special meaning in PC Section windows: 


- Press and hold down SHIFT while pressing UP, DOWN, PGUP, PGDOWN, HOME, END to 
extend the (multiple) selection to several PC elements. 


— Press and hold down sHiFT and CTRL while pressing LEFT or RIGHT to extend the 
(multiple) selection to the PC element on higher level or to the end of PC element 
subtree on lower level. 


— Press CTRL+C to copy selected PC elements to the paste buffer. 

— Press CTRL+V to paste the contents of the paste buffer to the PC section. 

— Press CTRL+X to cut selected PC elements and move them to the paste buffer. 
— Press DEL to delete selected PC elements. 


2. Use the accelerator keys of menu commands of the Function Chart Builder. 
The accelerator key letters are underlined in the menu names and command names. 
Examples: 


— Press ALT+F, X to choose the File | Exit command. 
— Press ALT+P, G, P to choose the PC-Section | Goto Element | Previous command. 


3. Use the key shortcuts of certain menu commands of the Function Chart Builder. 
Examples: 


— Press CTRL+P to choose the File | Print command. 


— Press up to choose the PC-Section | Goto Element | Previous command. 
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Use the accelerator keys to select fields or activate buttons in the dialog boxes of the 


Function Chart Builder. The accelerator key letters are underlined. 


Examples: 


— Press c to select the Callname... field in the Create Element dialog box. 


— Press H to activate the Help button in several dialog boxes. 


Scrolling (Sliding) 


1. Check slide mode in the Status Bar. 


2. If slide mode is cleared, set it by the Window | Slide command. 


3. Use the following keys for sliding: 
Table 4-1. Use of Keys for Sliding 


Key(s) Alternative Keys Slide Function 

HOME Scroll to far left of current line. 

CTRL+HOME Scroll to upper left corner. 

END Scroll to far right of current line. 

CTRL+END Scroll to bottom right corner. 

UP Same as clicking the vertical 
scrollbar button Up. 

CTRL+UP PAGE UP Same as clicking above the scroll 
box in the vertical scrollbar. 

DOWN Same as clicking the vertical 
scrollbar button Down. 

CTRL+DOWN PAGE DOWN Same as clicking below the scroll 
box in the vertical scrollbar. 

LEET Same as Clicking the horizontal 
scrollbar button Left. 

CTRL+LEFT Same as Clicking left to the scroll 
box in the vertical scrollbar. 

RIGHT Same as clicking the horizontal 
scrollbar button Right. 

CTRL+RIGHT Same as clicking right to the scroll 
box in the vertical scrollbar. 


Alternative Method to Scroll (Slide) 


Keep the ALT key pressed and use the keys in the table above. 
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4.4.2 Preparatory Procedures 


4.4.2.1 Node 


Definition 


A node consists of process control elements (PC elements) and data base elements (DB 
elements), and of type circuits resolved at instantiation. 


Methods 


The Function Chart Builder on AS500 ES supports the straightforward method: You program 
nodes directly and, possibly, instantiate type circuits in them. 


Phases of Working with the Straightforward Method 
1. Preparing type circuits, see Section 4.4.3.2, Prepare a Type Circuit 


2. Editing and completing the node, 
see Section 4.4.3.1, Edit a Node and Section 4.4.3.4, Instantiate a Type Circuit. 


4.4.2.2 Considering Use of Type Circuits 
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Definition 


Type circuits are low-level variable building blocks containing typical application program parts 
prepared for repeated use within or throughout projects. A type circuit consists of symbol 
declarations, PC elements, and instructions creating or modifying DB elements. 

You can instantiate (insert) a type circuit several times in nodes. By assigning different values to 
symbols (parameters) at instantiation, you vary the function of each type circuit instance. Using 
type circuits is a classic way of structuring application programs. 


NOTE 


Editing of type circuits having variants and loops is not supported by the Function 
Chart Builder. Nevertheless, variants and loops are allowed in type circuit source 
code, and you can instantiate such type circuits by the Function Chart Builder. 


See also Section 3.1, Design Considerations - General Working Method. 


Phases of Working with Type Circuits 
1. Preparing type circuits (creating or editing), see Section 4.4.3.2, Prepare a Type Circuit 


2.  Instantiating (using) type circuits, see Section 4.4.3.4, Instantiate a Type Circuit. 
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4.4.2.3 Create an Object 
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Use the StructureBuilder and / or Template Builder for these application procedures. 
For more and detailed information on Structure Builder and Template Builder see 
Advant Station 500 Engineering Station User’s Guide. 


Create or Open a Project 


Create a new project with the administration part of STB. To do this you have to login as user 
cape to the system, start STB and use the File | Open menu command of STB to login as the 
admin database user to the AdvaBuild database. 


Open an existing project by the File | Open menu command of STB when you are logged in to 
the system as a master user. The project is identified by the database user name to use to login to 
the AdvaBuild database, e.g. mas_exp_cfg for the project mas_exp. 


Set defaults for the project by the editing <projectname>.INI file stored in the /proj directory the 
if necessary: 


° Node type 
° Selected options 
° Document texts 


° Page layout. 


NOTE 


The <projectname>.INI file is available only after you have created a first node to the project. 


Open Object List 


After login to your project STB allows you to navigate to node objects via a hierarchical 
structure (control system structure). Click on the square below an object indicating that this 
object has (a) child object(s) to show/hide the subtree showing the child objects. 


Choose the Object | Open Type menu command to list the existing objects of one type below 
the selected object and their attributes, e.g. for node objects: 


° Object name 

° Node type 

° Net and node address 

° Bus and station address 
° Library options 


° and other. 
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Create a New Node Object 
Create a new node object by: 


° First using the Edit | Insert menu command of STB on a parent object. Choose the node 
object type from the selection list and enter the object identification and comment of the 
node. 


° Second using the Object | Open menu command of STB on the new node object (or 
double clicking on the new node object): This opens a view selection list. 


° Third selecting and activating the TEMPLATE view for entering the needed attribute 
values especially the node name used to identify the node in the project directory structure 
on disk. Activating the Accept/Save button in this template introduces the node in the 
directory structure and inserts the system DB elements (not needed for AC70C and 
AC110C nodes) for the node object into AdvaBuild database. 


Start Function Chart Builder on a Node Object 
Start FCB on a node object by: 


* First using the Object | Open menu command of STB on the selected node object (or 
double clicking on the new node object): This opens a view selection list. 


° Second selecting and activating the FUNCT_CHART view. 


4.4.2.4 Initialize an Object 


The Function Chart Builder needs a valid internal data representation to work on. You can 
initialize the internal data representation for the selected node object by the File | Initialize 
command of FCB. 


Initialization means that the Function Chart Builder deletes the existing *.ODB file containing 

the internal data representation of the current object and creates a new, empty file. You lose all 
information you entered previously for that object. DB elements in AdvaBuild database, Source 
code files and print files of the node object are not affected. 


Initialization is automatically executed if you start the Function Chart Builder with a new 
object. This also makes the DB elements stored within AdvaBuild Database available for 
transparent access by FCB. 


4.4.2.5 Support of Printers 
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The Function Chart Builder runs under a ported Windows environment and supports PostScript 
output to printers and files only. 


For selecting a printer before printing a diagram use the File | Print Setup command. 
By this command you select, for example: 

° One of the available printer 

° Orientation of the paper 

° Size of the paper. 


Your selection has to harmonize with the page layout. 
See Section 4.4.2.6, Specifying Document Layout. 
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4.4.2.6 Specifying Document Layout 


Documents 


The documents, such as diagrams, data base listings, consist of pages. 


Pages 
The pages have a text area, a frame, a footer, and in case of function charts, a headline. 


You can change the page breaks and specify the pagination for the function charts. 
You generally do this after editing the function chart. 
To specify page brakes and page numbering: 


1. Select one of the PC Section windows. 
You get more overview if you select the PC Section window with the tree diagram. 


2. Use the PC-Section | Page Layout | ... commands. 


Layout 
You generally specify the layout of your documents at the start of a new project. 


To specify the default layout for all the documents of a project, edit the <projectname>.INI file 
stored on the /proj directory with a text editor. 


To specify the layout for the documents of an object, use the File | Page Setup command of the 
Function Chart Builder. 
You can 


° Select one of the templates delivered with AdvaBuild Function Chart. 
° Set the number of rows and columns to be printed in the text area of a page 
° Use the defaults as set for the project within the <projectname.INI> file. 


Your selection has to harmonize with the size and orientation of the selected paper. 


Number of Rows and Columns 


The number of rows and columns are common for both displayed and printed pages of the 
diagrams and are important for division of diagrams to pages. 


Keep in mind the size and orientation of the paper you intend to use. If you select the default 
numbers of rows and columns, the size and the proportions of the printed letters will allow easy 
reading of your diagrams and listings. In other cases the letters will be automatically scaled to fit 
the text area within the frame. 
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Footer 


If you are working on a node, you can define the texts in the footer differently for the documents 
of each PC program and of the DB section. If you are working on a node structure, circuit, or 
type circuit, you define the texts in the footer only once, and they are valid for all the documents. 


To specify the contents of the footer, select the corresponding section window and use the 
Edit | Document Texts command. 


The footers of the selectable templates correspond to international standards. 


Headline 


A function chart page may contain a headline above the footer. You may specify a different 
headline for each function chart page. 


To specify the headline, select the PC Section window with the tree diagram and use the 
PC-Section | Page Layout | Insert Page Division, 

PC-Section | Page Layout | Modify Page Division, and 

PC-Section | Page Layout | Copy Headlines commands. 


4.4.2.7 Remove an Object 


Use the Structure Builder or the Template Builder for these application procedures. 
For more and detailed information on the Structure Builder and Template Builder see 
Advant Station 500 Engineering Station User’s Guide. 


Choose the Edit | Delete menu command of STB to delete a selected node 


CAUTION 


Be careful when selecting and deleting an object. The STB deletes all the files 
(including the source code files) and DB elements in AdvaBuild database of the 
selected node object and the node object itself. 


To delete a whole project with all its objects, use STB“s administration part. 


4.4.2.8 Regenerate an Object 


To regenerate the internal data representation of a node object, backtranslate the source code of 
the node object you intend to work with. See Section 4.4.5.2, Backtranslate Source to Internal 
Representation. 


To regenerate the source code of a node object, for backtranslate their (old) source code and 
then generate source code again. See Section 4.4.5.1, Generate Source Code. 
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4.4.3 Object-specific Programming Procedures 


4.4.3.1 Edita Node 


Preparation 


Start the Function Chart Builder by activating the view FUNCT_CHART on the selected node 
object in the tree (control system structure) shown by STB. 


Editing a Node 
See Section 4.4.4.1, Choice of Sections to Section 4.4.4.10, Create/Edit DB Element. 


Special Features in the PC Section 

Generally, a node can have one or several PC programs. 

A PCPGM is the top PC element of each PC program. 
Nodes for AC 70 and 110 must have only one PC program. 


Other Special Feature 


The node has neither a symbol section, nor a TC/CI terminal section. 


Suggested Next Steps 
1. Save the internal data representation of the node, see File | Save command. 


2. Generate AMPL source code, see Section 4.4.5.1, Generate Source Code. 


4.4.3.2 Prepare a Type Circuit 
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To prepare a type circuit on AS500 ES use a text editor and store the .TCS sourcecode file on 
one of the type circuit directories supported by FCB: 


° /proj/<projectname>/nodes/PR_TC/TCDATA for project specific type circuits 
° $C_CAPE_ALL_FCC_TC1 or $C_CAPE_ALL_FCC_TC2 for general type circuits. 


TC/Cl Terminal Section of the Type Circuit 


TC/CI terminals connect the type circuit to other elements when the type circuit is instantiated 
in a node. 


To specify type circuit terminals, see Appendix D, Syntax of TC Source Code. 
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Symbol Section of the Type Circuit 
Symbols serve as: 
° Parameters to change the properties and structure of the type circuit at its instantiation 
or 
° Internal symbols (within the type circuit) 
— To simplify long symbolic expressions and symbolic formulas 


—  Tocombine use of arithmetical, logical, and relational operations allowed with 
calculated symbols and the use of concatenation allowed with non-calculated 
symbols. 


To specify symbols, see Appendix D, Syntax of TC Source Code. 


DB Section of the Type Circuit 


The DB elements of the type circuit can be understood as commands to create or modify DB 
elements. These “commands” are executed 


° At the type circuit’s expansion time if you instantiated the type circuit in a node structure 
or circuit 


° At instantiation time if you instantiate the type circuit in a node. 
So, the DB elements to be modified may be created outside the type circuit. 


By using symbols, you make the DB elements and their properties, which are to be created or 
modified by the type circuit, relocatable. 


See Appendix D, Syntax of TC Source Code. 


PC Section of the Type Circuit 


The PC section of a type circuit contains the control logic in a relocatable form, which is 
indicated by the relative item designation of the PC elements (*, *+1, and so on). 


See Appendix D, Syntax of TC Source Code. 


NOTES 


You can instantiate a type circuit if its source code is available in the project- 
specific type circuit directory (.\NODES\PR_TC\TCDATA) or in the levell or 
level2 type circuit element libraries. 


4.4.3.3 Edit a Type Circuit 


To prepare a type circuit on AS500 ES use a text editor and store the .TCS sourcecode file on 
one of the type circuit directories supported by FCB: 


° /proj/<projectname>/nodes/PR_TC/TCDATA for project specific type circuits 
° $C_CAPE_ALL_FCC_TC1 or $C_CAPE_ALL_FCC_TC2 for general type circuits. 
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Special Features in PC Section 


A type circuit does not necessarily have a PC section. 
The first or top PC element of a type circuit is not necessarily a structure element. 


Special Features in DB Section 
A type circuit does not necessarily have a DB section. 


The DB elements of the type circuit can be understood as commands to create or modify DB 
elements. 
The DB elements to be modified in the type circuit may be created outside the type circuit. 


4.4.3.4 Instantiate a Type Circuit 
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Preparation 


Keep your project-specific type circuits and the type circuit element libraries as source code 
files in the project-specific type circuit directory (.\NODES\PR_TC\TCDATA) or in the level! 
or level2 type circuit directories, respectively. 


When you start the Function Chart Builder, it finds the *.TCS source files and checks if they are 
compatible with the actual Function Chart Builder version (they must contain the lines 
VERSION TC 3 and TC_TYPE ...). 


A list of improper type circuits is stored in TCERRORS.LIS file. 


Instantiating a Type Circuit in the PC Section 


Insert one or more instances of the type circuit. 
See Section 4.4.4.2, Insert PC Elements. 


Select TC as element type in the Create Element dialog box. 
In the Edit Symbol Values dialog box 


° Define the actual values of instance-unique symbols. 
(This happens in two steps if you have an advanced type circuit with variants (IFs) and 
loops.) 


° Modify the project unique symbols if necessary. 


Instantiating a Type Circuit in the DB Section 

Insert one or more instances of the type circuit. See Section 4.4.4.10, Create/Edit DB Element. 
Select TC as element type in the Create Element dialog box. 

In the Edit Symbol Values dialog box 


° Define the actual values of instance-unique symbols (this happens in two steps if you have 
an advanced type circuit with variants (IFs) and loops) 


° Modify the project unique symbols if necessary. 
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Response of the Function Chart Builder 
If you are working on a node, the Function Chart Builder 


° Resolves the type circuit and interprets and checks all of its parts. 
For example, it substitutes the symbols by their resulting values, interprets the DB 
elements of the type circuit as DB create and modify commands, and executes the 
connections. 


° Connects the type circuit to the rest of the node and checks the interface. 
° Connects the default values to the TC/CI terminals of the type circuit. 


Type circuits, which contain PC elements, are shown by a rectangle in the function chart and by 
a corresponding line in the tree diagram. 


Type circuits, which contain DB elements and which were instantiated in the DB section, are 
shown by $$TC in the DB Section window. Additionally each DB element instance is shown in 
the DB Section window as it is for instances that are not created by TCs. This is a special feature 
of FCB on ASSO0 ES. 


Type circuits, which contain DB elements and which were instantiated in the PC section, are 
shown by $$DB_OF_TC in the DB Section window. Additionally each DB element instance is 
shown in the DB Section window as it is for instances that are not created by TCs. This is a 
special feature of FCB on AS500 ES. 


4.4.4 Section-specific Programming Procedures 


4.4.4.1 Choice of Sections 
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PC Section 
To create and edit the PC elements 


* Create or open the PC Section window by the File | New Section | PC or 
File | Open Section | PC command. 


° In case of nodes and node structures define the name of the PC program. 


* Open or select the PC Section window with the tree diagram by the View | Tree command 
if you want to have an overview of the control logic and to break the function chart into 


pages. 


* Open or select the PC Section window with the function chart by the View | Function 
Chart command if you want to have a more detailed view of the control logic, including 
the connections between the PC elements, located circuits, and instantiated type circuits. 


DB Section 


To create and edit data base, create or open the DB Section window by the 
File | New Section | DB or File | Open Section | DB command. 


The following section is also available if you are working on a circuit or a type circuit or a node 
structure: 
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4.4.4.2 Insert PC Elements 


Preparation 


Select the PC Section window with function chart or tree diagram. 


Inserting a PC Element on Lower Structure Level 


1. 


SE oP OD aD 


Select the PC element (or instantiated type circuit or located circuit), below which you 
want to insert the new PC element (or type circuit or circuit). 


Choose the Edit | Create command. 
Select the On Lower Level option in the Create Element dialog box. 
Select the appropriate items, edit the call parameters or the symbol values if applicable. 


Activate the OK or Apply button. 


Inserting a PC Element on the Same Level as an Existing Element 


d:; 


St sees OD 


Select the PC element (or instantiated type circuit or located circuit), behind which but on 
the same level you want to insert the new PC element (or type circuit or circuit). 


Choose the Edit | Create command. 
Select the On Same Level option in the Create Element dialog box. 
Select the appropriate items, edit the call parameters or the symbol values if applicable. 


Activate the OK or Apply button. 


NOTES 


If you insert type circuits, you cannot reach the inside of these instances, and you 
cannot insert further PC elements within these instantiated type circuits or located 
circuits. You also cannot insert further PC elements on a lower level below the 
instantiated type circuits or located circuits. 


To be able to select PC elements by shortcuts UP, DOWN, and so on, in the 
PC Section window be sure the slide mode is cleared. 
See Window | Slide command. 


If you miss some PC elements in the list box of the Create Element dialog box, 
be sure you selected the appropriate filter, for example, ’**, element type, and 
insert level. 


Inserting Several PC Elements (from the Paste Buffer) 


See Section 4.4.4.8, Multiple Selection of PC Elements and Section 4.4.4.9, Cut, Copy, and 
Paste in the PC Section for selecting and inserting several PC elements. 
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4.4.4.3 Change the Order of PC Elements 


Order of PC Elements 


The PC elements (and instantiated type circuits and located circuits) can be ordered by their 
item designation and by the sequence, in which they are executed in the target. 

The item designation and the execution order correspond initially to the order of creation of 
these elements. 


Select the PC Section window with function chart or tree diagram. 


Changing the Execution Order of PC Elements 


1. Select the PC element (or type circuit or circuit), the position of which you want to change 
in the execution order. 


2. Choose the PC-Section | Execution Order | Move Down or the PC-Section | Execution 
Order | Move Up command depending on the direction of the change. 


NOTE 


If you move a structure element, its subordinate elements are also moved. 


Matching Item Designation of Subordinate Elements to a New Execution Order 


1. Select the structure element (or type circuit or circuit), the subordinate elements of which 
you want to renumber. 


2. Choose the PC-Section | Renumber Lower Level command. 


Changing the Item Designation of PC Elements 


1. Select the PC element (or type circuit or circuit), the item designation of which you want 
to modify. 


2. Choose the PC-Section | Modify Item Designation command. 
4.4.4.4 Connect Terminals by Editing the Connection Definition 


Connections 

The Function Chart Builder supports the following kinds of connections: 
° PC terminal to PC terminal 

° DB terminal to PC terminal 

° Constant to PC terminal 


° PC terminal to PC terminal by name. 
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NOTES 
The Function Chart Builder offers many alternatives of connecting both by 
commands and buttons in dialog boxes. 
In this section we give only one general alternative for connection. 


To be able to select PC elements and PC terminals by shortcuts uP, LEFT, and so 
on, be sure the slide mode is cleared. See Window | Slide command. 


Common Method to Connect by Editing the Connection Definition 


1. 
2. 
3. 


Select the PC Section window with function chart. 
Choose the PC-Terminal | Connect command. 


To select a PC element and a PC terminal, edit the Item Designation text box of the 
Connect dialog box, or activate the Next button to jump to the next terminal 
corresponding to the condition set in the Next drop-down box. 


The Function Chart Builder suggests a connection definition in the To text box of the 
Connect dialog box on the basis of the recent connections. 

Accept it or select another one from the list box part of the To text box. 

Or edit a new connection definition. 


Activate the OK or the Apply/Next button. 


Examples of Connection Definition 


Item designation: PC2.1.4:1 p23 22 =DI1.7 

Name: BRAKE2 =RATE:ERR 

Constant: 0 D=1 CD=0 MD=0 
D= “Ready” D=3.14 

Multiple connections: - D=0, N=ZERO =DI1.7, N=OIL 


See also 


Section 4.4.1.2, How to Use the Mouse for mouse shortcuts to simplify connecting, 
Section 4.4.4.5, Connect Terminals by Dedicated Commands for further alternatives of 
connecting. 


4.4.4.5 Connect Terminals by Dedicated Commands 
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NOTES 
The Function Chart Builder offers many alternatives of connecting both by 
commands and buttons in dialog boxes. 
In this section we give only one alternative for each kind of connection. 


To be able to select PC elements and PC terminals by shortcuts uP, LEFT, and so 


on, be sure the slide mode is cleared. 
See Window | Slide command. 
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Preparation 
1. Select the PC Section window with the function chart. 


2. Select (or select and mark) the PC element and the terminal, which you want to connect. 
For selection you can use the Edit | Find, PC-Section | Goto Element | ... and 
PC-Terminal | Goto | ... commands. 

For marking use the PC-Terminal | Mark command. 


Connecting the Marked PC Terminal to Another PC Terminal 


1. Select the PC element and the other terminal, which you want to connect. 
For selection you can use the Edit | Find, PC-Section | Goto Element | ... and 
PC-Terminal | Goto | ... commands. 


2. Choose the PC-Terminal | Connect Selected | To Marked command. 


Connecting a DB Terminal to the Selected PC Terminal 
1. Select the DB Section window. 
2. Select the DB element and the DB terminal, which you want to connect. 


3. Choose the PC-Terminal | Connect Selected command. 


Connecting the Selected PC Terminal by Name 
1. Select the Name Table window. 


2. Select the name, by which you want to connect the selected terminal, in fact, to a PC 
output terminal, a constant or a DB terminal. 


3. Choose the PC-Terminal | Connect Selected command. 
4. Activate the OK button in the Connect Symbol dialog box. 
5. Activate the OK or the Apply/Next button in the Connect dialog box. 


Connecting a Constant to the Selected PC Terminal 


See Section 4.4.4.4, Connect Terminals by Editing the Connection Definition. 


See also 


Section 4.4.1.2, How to Use the Mouse for mouse shortcuts to simplify connecting, 
Section 4.4.5.6, Use and Evaluation of Symbols for connections to symbols and symbolic 
expressions. 
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4.4.4.6 Disconnect a Terminal 


Removing a Connection 
1. Select the PC Section window with function chart. 


2. Select the PC element and the terminal, which you want to disconnect. 
For selection you can use the Edit | Find, PC-Section | Goto Element | ... and 
PC-Terminal | Goto | ... commands. 


3. Choose the PC-Terminal | Disconnect command. 


A related procedure is the following: 


Removing a Name 


You can remove a name from an output PC terminal, or from an input PC terminal connected to 
a constant or a DB element terminal. 


1. Select the PC Section window with function chart. 


2. Select the PC element and the terminal, from which you want to remove the name. 
For selection you can use the Edit | Find, PC-Section | Goto Element | ... and 
PC-Terminal | Goto | ... commands. 


3. Choose the PC-Terminal | Name | Delete command. 


4.4.4.7 Delete PC Elements 


Deleting One or Several PC Elements 
1. Select the PC Section window with function chart or tree diagram. 


2. Select the PC elements (or instantiated type circuits or located circuits), which you want to 
delete. 
See Section 4.4.4.8, Multiple Selection of PC Elements for selecting several PC elements. 


3. Choose the Edit | Delete command. 


Deleting All PC Elements of a PC Program 

1. Select the *.ODB window. 

2. Select the PC program in the Contents box of the *.ODB window. 
3. Choose the Edit | Delete command. 


Deleting the Last PC Element of the PC Section 


Choose the File | Delete Section | PC command. 
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4.4.4.8 Multiple Selection of PC Elements 


Purpose 


The Function Chart Builder allows multiple selection during on-line editing in the PC section, 
that is, the selection of more than one PC element, to support and enhance the cut, copy, and 

delete function. Due to the tree structure of PC programs, the Function Chart Builder supports 
contiguous multiple selection only. 


Multiple Selection in PC Section Windows by Command 


Use the PC-Section | Select command. Fill the From Item Designation and To fields 
appropriately in the Select PC Section dialog box. Or activate the To End of Subtree 
button to fill the To field automatically. 


Selection in PC Section Windows by Mouse 


Table 4-2. Selection in PC Section Windows by Mouse 


Action 


Selected PC Elements 


Click 


Selection of the pointed single PC element 


Pressing sHIFT and 
click 


Contiguous multiple selection, i.e.,extension of the selection 
to all PC elements from the previously selected ones to the 
pointed one 


Pressing sHIFT and 
double-click 


Contiguous multiple selection, i.e., selection of the pointed 
single PC element and extension of the selection from the 
pointed one to the end of subtree on lower level 


Selection in PC Section Windows by Keys 
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Table 4-3. Selection in PC Section Windows by Keys 


Action 


Selected PC Elements 


UP/DOWN 


Selection of the previous/next single PC element 


SHIFT + UP/DOWN 


Add previous/next PC element to selection 


SHIFT + PGUP/PGDOWN 


Add all PC elements on the previous/next page to selection 


SHIFT + HOME/END 


Extension of the selection to the top/bottom PC element 


SHIFT + CTRL + LEFT 


Extension of the selection to the end of subtree on lower 
level 


SHIFT + CTRL + RIGHT 


Extension of the selection to higher level 
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Scope of Selection in PC Section Windows 


The multiple selection in the PC Section window with the function chart covers all PC elements 
shown in reverse video. 


The scope of selection in the PC Section window with the tree diagram depends on the views 
All Elements, Structure Elements, and Top of Page Elements as set by the corresponding 
View | ... command: 


° In All Elements view the multiple selection covers all PC elements shown in reverse 
video. 


° In Structure Elements view the multiple selection covers all structure elements shown in 
reverse video and also all PC elements in the subtrees under these structure elements. 


° In Top of Page Elements view the multiple selection covers all top of page elements 
shown in reverse video and also all PC elements in the subtrees under these top of page 
elements. 


Selection in *.ODB Window 


Select a PC program or—in case of type circuits and circuits—the whole PC section in the 
Contents box of the *.ODB window to select all the PC elements of this PC program or PC 
section. 


Allowed, Restricted and Illegal Cases of Multiple Selection 
Contiguous selection of PC elements on same level: 


Edit | Cut allowed, Edit | Copy allowed, Edit | Delete allowed. 


[S <3>PcSection-Pc3 gl 
3 PCPGM (20,0)--"" 
L_.4 CONTRM (30,1, 0) 
. 1 FUNCM-- 


D 


-2 FUNCM--"" 
-1 AND (2) 

E2 OR (2) 
-3 OR (2) 


.3 FUNCM--"" 
L.4 FUNCM 


Figure 4-28. Contiguous Selection of PC Elements on Same Level 
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Selection of whole executable unit: 


Edit | Cut allowed, Edit | Copy allowed, Edit | Delete allowed 


fe e| 


yu 


Figure 4-29. Selection of Whole Executable Unit 


Selection of partial subtree on lower level: 


Edit | Cut NOT allowed, Edit | Copy allowed, Edit | Delete NOT allowed. 


[<> PcSection-Pc3 — 


-2 FUNCM--"" 
-1 AND (2) 

E2 OR (2) 
-3 OR (2) 


.3 FUNCM--"" 
L_.4 FUNCM 


Figure 4-30. Selection of Partial Subtree on Lower Level 


NOTE 


The Edit | Cut or Edit | Delete command must not leave any subtree without 
“father” element. 
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Disjoint selection of PC elements is NOT POSSIBLE at all. 


[S| <3>PcCSection-Pc3 gl 
3 PCPGM (20,0)--"" 
L_.4 CONTRM (30,1, 0) 
. 1 FUNCM-- 


S AND 


-2 FUNCM- 
-1 AND (2) 
E2 OR (2) 
-3 OR (2) 


.3 FUNCM--"" 
L_.4 FUNCM 


Figure 4-31. Impossible Disjoint Selection of PC Elements 


Selection from lower level of a subtree to higher level of another subtree is NOT ALLOWED. 


3 PCPGM (20, 0)--"" 
L_.4 CONTRM (30,1,0) 


Figure 4-32. Non-allowed Selection from Lower Level to Higher Level 


Suggested Next Steps 


Cut, copy or delete the selected PC elements. 
See Section 4.4.4.9, Cut, Copy, and Paste in the PC Section and Section 4.4.4.7, Delete PC 
Elements. 
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4.4.4.9 Cut, Copy, and Paste in the PC Section 
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Purpose 


To copy or move one or more PC elements (or instantiated type circuits) with its or their 
connections, names, and symbol values to a so called paste buffer and then to copy the contents 
of the paste buffer to the PC section. 


Cut, copy, and paste are possible 
° Within one node object 


° Between node objects of different or the same projects. 


Cut 


1. Select one or more PC elements (or instantiated type circuits) or a PC program or the 
whole PC section. See Section 4.4.4.8, Multiple Selection of PC Elements. 


2. Choose the Edit | Cut command. 
The Function Chart Builder copies the selection to the paste buffer and then deletes the 
selection. 


Copy 


1. Select one or more PC elements (or instantiated type circuits) or a PC program or the 
whole PC section. See Section 4.4.4.8, Multiple Selection of PC Elements. 


2. Choose the Edit | Copy command. 
The Function Chart Builder copies the selection to the paste buffer. 


Paste 
1. Preparation 


a. It is supposed that due to the last Cut or Copy command the paste buffer contains the 
PC elements you want to paste. 


b. Be sure the options (PC element libraries) selected for the current object contain all 
PC elements to be pasted. 
If you want to paste also instantiated type circuits, be sure they are present in the 
PR_TC subdirectory pertaining to the current object. 
The Function Chart Builder does not create automatically DB elements when it 
replaces connections to them. 
So create corresponding DB elements before paste. 


c. Select a single PC element (or instantiated type circuit) as insertion point in the PC 
Section window either with the function chart or the tree diagram. 
The insertion point has to match to the first element in the paste buffer. 
For example, no CONTRM can be pasted on the same level as an AND, 
or no instantiated type circuit can be pasted into another type circuit. 
If you are going to paste a whole PC program or a whole PC section, no insertion 
point is necessary and you can select also the *.ODB window instead of the PC 
Section window. 
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Choose the Edit | Paste command. 
The Function Chart Builder opens the Paste PC Section dialog box. 
Open further dialog boxes to check or specify paste options and replace rules: 


a. Inthe Paste Options PC Section dialog box check connections, names, units, page 
breaks to be preserved at paste. Uncheck items you do not want to be pasted. 
These are automatically disconnected/deleted at paste. 


b. In the Replace and Paste PC Section dialog box find and replace names, 
connections to DB. If applicable, choose the Edit | Symbol Values command to edit 
symbol values of type circuits. 


Start pasting without replacing names, and so on, by activating the OK button of the Paste 
PC Section dialog box or with replacing names, and so on, by activating the OK button of 
the Replace and Paste PC Section dialog box. 

In case of conflicts the Function Chart Builder 


— Opens the Output window and displays the error messages and warnings. 


— Indicates in a message box that not all PC elements are correctly pasted and offers the 
Undo Paste function. 


Correct the conflicts depending on the severity and number of conflicts: 


— Solve connection conflicts by selecting the lines in the Output window one by one, 
double-clicking on them or pressing F4 to open automatically the appropriate 
Connect dialog box and correcting the connections there. 


— Undo the paste operation, 
change paste options and replace rules, 
then repeat the Paste command. 


— Undo the paste operation, select necessary options (libraries), 
create necessary DB elements and unique names, 
restart the Function Chart Builder if necessary, 
then repeat the Paste command. 


Undo Paste 


After successful paste, all pasted PC elements are selected in the function chart or tree. 
So you can undo the recent paste operation by deleting the selected PC elements. In that 
case, the PC section equals the one before pasting. The paste buffer is not affected. 


Undo is also possible if paste is incomplete due to conflicts. See Step 4 above. 


4.4.4.10 Create/Edit DB Element 
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Creating a DB Element 


1. 
2. 
3. 


Select the DB Section window. 
Choose the Edit | Create command. 


Select the element type, callname, instance, select the check boxes in the Create Element 
dialog box. 
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Check or edit the DB terminal values or - in case of type circuits and circuits to be 
instantiated/located in the DB section - the symbol values. 


Activate the OK or Apply button. 


NOTE 


If you miss some DB elements in the list box of the Create Element dialog box, 
be sure you selected the appropriate filter, for example, ’*‘, element type, and 
modify attribute. 


Editing a DB Element 


1; 


2 
3 
4. 
3) 
6 


Select the DB Section window. 

Select the DB element, which you want to edit. 

Choose the Edit | DB Terminal Values command. 

Select the appropriate DB element parts in the Edit DB Terminal Values dialog box. 
Edit the appropriate DB terminals or the symbol values as applicable. 


Activate the OK or Apply button. 


Editing a TC Instantiated in the DB Section, 
Editing a TC Instantiated in the PC Section and Containing also DB Elements 


1. 


2 
3 
4. 
5 


Select the appropriate section window. 

Select the instantiated type circuit which you want to edit. 
Choose the Edit | Symbol Values command. 

Edit the symbol values in the Edit Symbol Values dialog box. 


Activate the OK button. 


4.4.4.11 Print Out Documentation 
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Preparations 


1. 
2. 
3. 


Be sure your printer is switched on, connected with your PC, and switched on-line. 
Be sure the printer has the necessary amount of paper in its feeder. 


Be sure the paper has the appropriate format corresponding both your printer and the 
layout of your documents. 


See Section 4.4.2.5, Support of Printers and Section 4.4.2.6, Specifying Document Layout. 
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Selection of Document Parts 


The Function Chart Builder offers documents for 


* DB Section see _ File | Print, Database Listing included 

¢ — PC Section see _ File | Print, PC Diagram and/or Tree Listing included 
¢ — TC/CI Symbols see File | Print, TC/CI Symbols included 

* Modules see _ File | Print, Module Listing included 


* PCCross Reference see File | Print, PC Cross-reference Listing included 
* DBCross Reference see File | Print, DB Cross-reference Listing included 


* Options see File | Print, Options Listing included. 


Printing Documents 
1. Choose the File | Print command. 
2. Select the documents in the Print dialog box. 


3. Specify the selected documents and activate the OK button in the Print document_part 
dialog boxes if applicable. 


4. If necessary set the print quality and select the Print to File check box in the Print dialog 
box. 


5. | Check and, if necessary, modify the printer setup by activating the Setup button. 


6. Activate the OK button in the Print dialog. 
4.4.5 Procedures Concerning Source Code 


4.4.5.1 Generate Source Code 


Purpose 
You generate source code to 
° Transfer applications, or parts of them, to other systems 


° Store applications in a form that is valid throughout the Function Chart Builder releases. 


Generating Source Code 


Choose one of the File | Generate Source commands depending on the object, on which you 
are working. 


The Function Chart Builder generates the source code on the basis of the internal data 
representation of the object. 
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4.4.5.2 Backtranslate Source to Internal Representation 


Purpose 

You backtranslate source code to 

° Transfer applications, or parts of them, from other systems 

° Regenerate applications programmed with earlier Function Chart Builder releases 
° Modify applications archived in source code form 


° Disintegrate type circuit instances (in a node). 


Preparations Before Backtranslation 


1. Be sure you selected the appropriate node type and options for the object in the 
Application Builder. 


2. Be sure you started the Function Chart Builder for the object, for which you want to 
backtranslate the source code. 


3. Be sure the internal representation of the object is initialized. 


Backtranslating Source Code 


Choose one of the File | Backtranslate Source commands depending on the object, on which 
you are working. 


The Function Chart Builder generates the internal data representation of the object on the basis 
of its source code. 


4.4.5.3 Source Code Transfer to/from AC 400 Series 


To transfer source code to and from an Advant Controller 400 Series or MasterPiece 200/1 
target, use the commands of the On-line Builder. 


For more and detailed information see the Advant Station 500 Engineering Station User’s 
Guide. 


4.4.5.4 Validation of PC Source Code 


Purpose 


You may edit source code of PC programs with a text editor, like AS100-EDIT, independently 
of the Function Chart Builder. 


You can check by the Function Chart Builder the following conditions: 
° The source code corresponds to the AMPL syntax. 


° The DB elements referenced in the PC programs exist. 
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Preparation 
It is assumed: 


° The PC program to be validated pertains to the node, which is selected in the Structure 
Builder. 


° Or, at least, the PC program to be validated pertains to a node that has the same node type, 
version, and options as the selected node. 


Checking 
Choose the File | Check PC Source command. 


4.4.5.5 Rules and Conventions 


Connection Rules 


The Function Chart Builder allows to connect two terminals or a terminal to a constant or a 
name, if you follow these rules: 


° The terminals (or constant, name) must have the same or compatible data types. 
° An output terminal can only be connected to input terminals. 


° An input terminal can be connected to another input terminal if the latter is already 
connected to a source, that is, to an output terminal, a constant, a name standing for some 
source. 


° A DB terminal can be connected to another DB terminal only via a PC element like 
MOVE. 


4.4.5.6 Use and Evaluation of Symbols 


Definition and Purpose 
Symbols are substitutes carrying some value. 
A symbol is a unique string of 1 to 18 characters, for example, PARAM3. 


If referenced, symbols are enclosed in < and >. For example, you connect a PC terminal to 
D=<PARAM3>. 


They are a means for building flexible type circuits. 


Symbol Types (Data Type of Symbols) 
Symbols have the data type of the value, which they are assumed to carry. 


It can be a non-calculated or a calculated data type. 
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Scope of Symbols, Symbol Kinds 

Symbols can be defined in type circuits, circuits, and node structures. 
In type circuits symbols can have the following kinds (scope): 

° Instance-unique (IU) 

° Project-unique (PU). 

In circuits symbols can have the following kinds: 

° Instance-unique 

° Project-unique 

° Location-unique (LU). 

In node structures the symbols can be only project-unique (PU). 


Advanced type circuits may have also special instance-unique symbols, which serve as 
conditions for variants (IFs) and as loop variables. 


Symbol Values 

The values assigned to a symbol can be 

° Constants 

° (Other) symbols 

° Symbolic expressions 

° Symbolic formulas. 

The data type of the value must be compatible with the symbol type. 


For example, you can assign the integer value 15 or the calculated integer symbol <CINT_1> to 
a symbol if it is of type integer, but not if it is of type boolean. 


Or you can assign the text constant “123456” or the symbolic expression 
“<IN_OR_OUT>PUT” to a symbol if it is of type A* (string), but not if it is of type integer. 


You may assign default values to the symbols, when you define (create) them. 
You assign actual values to the symbols, when you instantiate type circuits containing them. 


The Function Chart Builder computes the resulting values by evaluating the symbolic 
expressions or symbolic formulas 


° At instantiation of type circuits in nodes 
° At expansion of node data. 


See Section C.1, Syntax of Symbolic Expressions and Section C.2, Syntax of Symbolic 
Formulas and Section 4.4.5.7, Values of Symbols. 
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Use of Symbols, Symbolic Expressions, and Symbolic Formulas 
You can use a symbol or a symbolic expression to define 

° PC terminal values 

° DB item designations 

° DB instance names 

° DB terminal values 

° Default values of a TC/CI terminals. 

You can use a symbol or a symbolic expression or a symbolic formula to 


° Define the default value of a symbol. 
You do this from within the type circuit. 


° Set the (actual) value of a symbol. 
You do this for an instantiated type circuit from outside, that is, from the object where the 
type circuit is inserted. 


See Section 4.4.5.8, Examples of Symbol Usage. 


Validity of Values 
The validity in instantiated type circuits is as follows: 


° An instance-unique symbol can occur in type circuits. You are asked for actual values 
(default values are offered if they are available) each time you instantiate a type circuit 
having instance-unique symbols. Each entered value or accepted default is valid only for 
the corresponding instance. 


° A project-unique symbol can occur in type circuits. It has default values for all its 
occurrences. These values may differ. 


To instantiate a type circuit or locate a circuit, choose the Edit | Create - for PC Section or 
Edit | Create - for DB Section command, select the appropriate element type. 


NOTE 


If you are working on a node, symbols are instantly substituted at the instantiation 
of the type circuits. So, you can use the Edit | Symbol Values command only for 
inspecting the actual or resulting values of symbols. 
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4.4.5.7 Values of Symbols 
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Values of Non-calculated Symbols 


Non-calculated symbol types allow (only) symbol substitution and concatenation. The values of 
a non-calculated symbol are: 


Default value 

as set at symbol creation time. It can be empty, a constant, a further symbol, or a symbolic 
expression consisting of text constants and symbols connected by concatenation. 

For example, the symbol DICHANNEL of type A*18 has the default value “DI1.1”. 


Actual value 

is a new value as set at instantiation (or location) time or the default value, if any, left 
unchanged. For example, the actual value of symbol DICHANNEL of type A*18 has been 
set to “DI<DI_NR>.<CH_NR>”. 


Resulting value 

is the result of substitution and concatenation on the basis of the actual value. 

At instantiation, the symbols in the actual value string are evaluated and their resulting 
values are substituted and concatenated. For example, suppose <DI_NR> equals 5 and 
<CH_NR> equals 2. In a line of the PC source code of the expanded node, you will find 
the connection :3 =DI5.2:ERR instead of the original type circuit source code line :3 
=<DICHANNEL>:ERR. 


Values of Calculated Symbols 


Calculated symbol types support building complex arithmetical and logical formulas to 
calculate the resulting value. They do not allow symbol concatenation. The formula must not 
contain symbols of types T, TR, and A*. 


The values of a calculated symbol are: 


Default value 

of a calculated symbol is a symbolic formula set at symbol creation time, or it can be left 
empty. The symbolic formula consists of constants, simple symbols, operators, and 
parentheses. It can be complex. The only limiting factor is the text box length 

(80 characters) to enter the symbolic formula. For example, the symbol AREA of type CR 
has the default value <BASE> * <HEIGHT> / 2. 


Actual value 

is anew symbolic formula set at instantiation (or location) time or the default value, 

if there is any, left unchanged. For example, the actual value of symbol AREA of type CR 
has been set to (<RADIUS> * 2) * <PI> / 4.00. 


Resulting value 

is the result of calculation on the basis of the symbolic formula in its last form. 

At instantiation, the symbols in the symbolic formula are evaluated, that is, their resulting 
values are substituted in the symbolic formula, and the symbolic formula is calculated. For 
example, suppose <RADIUS> equals 5.00 and <PI> equals 3.14. In a line of the PC source 
code of the expanded node, you will find the connection :1 D=19.63 instead of the original 
type circuit source code line :1 D=<AREA>. 
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The Function Chart Builder internally converts all operands into real format with 
a precision of 0.01. For example, the integer -5 will be converted internally to - 
5.00, the boolean constants TRUE and FALSE to 1.00 and 0.00, respectively. 
The Function Chart Builder executes the operations on the converted operands 
from left to the right in accordance with the priority of the operators and the 
parentheses. Finally, the Function Chart Builder converts the real format result to 
the type of the symbol to which the symbolic formula belongs. For example, 
6.6E5 will be converted to 660000 for a calculated long integer, or 17.20, being 


NOTE 


nonzero, will be converted to 1 (TRUE) for a calculated boolean. 


The operators allowed in the formula and their priority are shown in the next table. 


Table 4-4. Operators in Symbolic Formulas 


Operator Designation Priority 
‘, NOT Exponentiation, negation High 
*,/, AND Multiplication, division, AND 
+,-,OR Sign, addition, subtraction, OR 
=, <,>, <>, <=, >= | Equal, less, greater, not equal, | Low 
less or equal, greater or equal 


4.4.5.8 Examples of Symbol Usage 


PC Terminal Value 


Connecting a symbol to an input PC terminal: 


Connecting a symbol to an output PC terminal: 


Connecting a symbolic expression to an input PC terminal: 


Connecting a symbolic expression to an output PC terminal: 


<PARAMI1> 
N=<VAR4> 


PC1.1.<PARI>:20 
N=SIGNAL<NR2> 


Connecting a symbol to a TC/CI terminal (within the type circuit): 


T=<INPUT> 


Connecting a symbol to an output PC terminal (within the type circuit): 


T=<OUTPUT> 


DB Item Designation 


AO<MOD_NR>.<CHANNEL_NR> 


DB Instance Name 


ANA_OUT_10V_<MOD_NR> 


DB Terminal Value 


DI<DI_NR>.1 
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Default Value of a (n Input) TC/CI Terminal 
<MODE> 1<ZEROS> 


Default Value of a Non-calculated Symbol 
NUMBER_OF_ERROR<S_OF_PLURAL> 


Default Value of a Calculated Symbol: 
<PI>*<RADIUS>“2 


(Actual) Value of a Non-calculated Symbol 

Symbolic expression using a symbol from within the type circuit: 
CHANNEL<%CH_NR%> 

Symbolic expression using a symbol from outside of the type circuit: 


MODULE<MOD_NR> 


(Actual) Value of a Calculated Symbol 

Symbolic formula using a symbol from within the type circuit: 
<%CH_NR%> + 2 

Symbolic formula using a symbol from outside of the type circuit: 


10.0 * <MM_PER_INCH> 
4.4.5.9 Use of TC Terminals 


Definition and Purpose 
TC terminals are terminals of type circuits. 
They are substitutes carrying some value and properties: 


° You define the TCI terminals within the type circuit. 
They convey all the values and properties from within the type circuit to the object, in 
which they are instantiated, respectively. 


° You use the TC terminals to connect an instantiated type circuit to other terminals within 
the object, in which they are instantiated or located. 
The TC terminals of an instantiated type circuit convey all the values from the object, in 
which they are instantiated, in the instantiated type circuit. 
In the function chart the Function Chart Builder shows the TC terminals as short lines 
leading to or from the graphical symbol of type circuits. 


A TC terminal is a unique string of | to 8 characters, for example, IN2. 


If referenced, TC terminals are enclosed in < and >. For example, you connect a PC terminal to 
T=<IN2>. 


They are a means for building flexible type circuits. 
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TC Terminal Number 


The number of a TC/CI terminal is a cardinal in the range | - 999. 


TC Types (Data Type of TC Terminals) 


The TC terminal has always a defined TC terminal (data) type, for example, B (boolean), 
I (integer). It must be the same as the data type of PC terminal, to which it is connected within 
the type circuit. 


It can be only a non-calculated type. 


You have to define size for the A* (array, string) type. You can define size also for groups of the 
following types: B (boolean), I (integer), IL (long integer), R (real), T (time), and TR (time as 
real). 


You can define type or size also by a symbol. 


TC Terminal Kinds 
The kind of the TC terminals can be input (IN), output (OUT), or function parameter (FP). 


It must be the same as the kind of PC terminal, to which it is connected within the type circuit. 
OUT stands also for the case if both input and output PC terminals are connected. 


Default Value 
TC terminals may have a default value of the appropriate type. 


For example, IN2 may have the default value “EMPTY”. Suppose IN2 is of type A*80 (array). 


Attributes 
The attributes of the TC terminals 


° Reflect to what kind of terminals it is connected within the type circuit, such as 
Dynamic, DB Reference, Non-Invertible. 


° Define the form of the graphical symbol, which represents the instantiated type circuit in 
the function chart, such as Adjust, Blank Line, Waist. 
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4.5 Runtime Operation Menus 


This section describes 


Controls in the Title Bar, Toolbar, and Status Bar 
Controls in the document windows 


Commands in the menus of the Menu Bar. 


4.5.1 Controls in Title Bar, Toolbar and Status Bar 


4.5.1.1 Controls in Title Bar 


Windows and dialog boxes have standard pull-down control menus and other controls integrated 
in their Title Bar located along the top of a window or dialog box. 


Control Menu Button 


Click on this button in the upper left corner of the application window é 
to pull down the Application Control menu containing generally the following commands: 


° Restore 

° Move 

° Size 

° Minimize 
° Maximize 
° Close 


° Switch to 


EV ; 
ar A 


° Change Look. 


Click on this button in the upper left corner of the document window  luvess,.00 
to pull down the Document Control menu containing generally the following commands: 


° Restore 

° Move 

° Size 

° Minimize 
° Maximize 


° Close 


° Next 
° Previous 


° Change Look. 
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For detailed information on the Control menu commands except Change Look see the user’s 
guide of MS Windows. 


The Change Look command allows to switch between MS Windows look and OSF/Motif look. 


Title 


¢ The Title of the application window is the name of application, possibly followed by the 
parameters, such as project name and object name, for example, 
AdvaBuild Function Chart Builder - Node: WATER/INPUT 


¢ The Title of the document window can be a section name, preceded by a number in angle 
brackets, or a filename. The number is the key, which serves as shortcut for the window 
when combined with ALT. 
For example, <2> indicates the shortcut ALT+2. 
The asterisk ‘*’ in the Title indicates that you modified the contents of the document 
window since its opening. 


¢ The Title of dialog box describes the purpose of the dialog box. 
To move an application window, a document window, or a dialog box, drag their Title. 


Double-click on the Title of an application window or a document window to switch between 
maximized and restored window size. 


Shortcut Buttons for Window Sizing 


Use these buttons as shortcuts for corresponding commands in the control menus: 


° Maximize button [+] 
° Minimize button a 
° Restore button. [=] 


4.5.1.2 Controls in Toolbar 


The Toolbar is displayed across the top of the Function Chart Builder window, below the 
Menu Bar. 


eulerls= [7] [23] a] 


Figure 4-33. Toolbar of the Function Chart Builder 


To hide or display the Toolbar, choose the View | Toolbar command. 


It provides quick mouse access to many commands used in the Function Chart Builder. 
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The following table lists the Toolbar commands: 


Table 4-5. Icons and Commands of the Toolbar 


Command 


Short Description 


File | Open Section | PC 


Open an existing PC program of the selected node or node 
structure or PC section of the selected circuit or type circuit. 


File | Open Section | DB 


Open the DB section of the selected node, node structure, 
circuit, or type circuit. 


‘ej File | Save Save all the changes you have made in the internal data 
representation of the Function Chart Builder. 

3] File | Print Define the parts of the document for the selected object and to 
start printing. 

Zoom 100% View | Zoom Set the zoom factor for the function chart and tree diagram on 

the screen. 

L¥] Edit | Cut Cut the selection and put it into the paste buffer. 

Edit | Copy Copy the selection to the paste buffer. 

[@] Edit | Paste Paste the paste buffer contents. 

[tJ Edit | Find Find the next PC element (or type circuit or circuit) or 


PC connection in the active PC Section window. 


a 


View | Function Chart, 
View | Tree 


Switch between PC Section windows with function chart and 
tree diagram. 


Be 
Cor, 


Edit | Create - for PC 
Section 


Insert a PC element (or a type circuit or a circuit creating 
PC elements) in the PC program corresponding to the active 
PC Section window. 


PC-Terminal | Connect 


Connect selected PC terminal. 


PC-Terminal | Disconnect 


Disconnect selected PC terminal. 


He) Ei Uy 


PC-Terminal | Name | 
Create/Edit 


Name or rename selected PC terminal. 


PC-Terminal | Invert 


Invert selected PC terminal. 


[= 


Help | Contents 


Open the Function Chart Builder Help window and display the 
contents of the on-line help. 


Ed 


Help | On Context 


Obtain context-specific help on the Function Chart Builder. 
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4.5.1.3 Indicators in Status Bar 


The Status Bar is displayed at the bottom of the Function Chart Builder window. 


For Help. press F1 NUM /SCRL) 


Figure 4-34. Status Bar of the Function Chart Builder 


To display or hide the Status Bar, use the View | Status Bar command. 


Generally, the left area describes actions of menu commands as you use the arrow keys to 
navigate through menus. This area similarly shows messages that describe the actions of toolbar 
buttons while you depress them. If after viewing the description of the toolbar button command 
you do not want to execute the command, release the mouse button only after you moved the 
pointer off the toolbar button. 


The right areas of the Status Bar indicate whether some keys are latched down. 


Table 4-6. Indicators in the Status Bar 


Indicator Description 
NUM The num Lock key is latched down. 
SCRL The scrROLt Lock key is latched down. 
NOTES 
If the last right areas are dimmed, they contain data as set in the Application 
Builder. 


4.5.2 Controls in Document Windows 


4.5.2.1 *.ODB Window 


This window reflects the internal representation of the object, on which you are working, and 
lists its sections. 


Use this window to create, open, or delete sections or a PC program of the object. 


<1> NODE110.0DB [+ |] 


Section: Contents: 


PC1 
PC1 


Symbol 
TC/CI Terminal 


Figure 4-35. *.ODB Window 
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Title 
The window is titled by filename of the internal representation of the selected object. 


The number in angle brackets is the key that serves as shortcut for the window when combined 
with ALT, in this case ALT+1. 


An asterisk ‘*’ indicates that you modified the *.ODB window since its opening. 


Section 
Select the section you want to create, open, or delete. 


Dimmed sections are not available for the selected object. 


Contents 
For PC section of nodes: 
The list box part of the combo box shows the existing PC programs. 


Select a PC program in the list box part or edit the PC program name in the text box part in 
PCpp form, where the PC program number pp may have any value in the range | - 99. 


In all other cases: 


A wildcard asterisk ‘*’ shows that the section, which you selected in the Section list box, 
exists. 


New 
Activate this button to create the selected section or PC program. 


For further Function Chart Builder actions and dialogs see the File | New Section commands. 


Open 
Activate this button to open the selected section or PC program. 


The Function Chart Builder opens the corresponding PC Section window or DB Section 
window and displays the function chart, tree diagram, or elements, respectively. 


See also the File | Open Section commands. 


Delete 


Activate this button to delete the selected PC program. 
For further Function Chart Builder actions and dialogs see the File | Delete Section | PC 
commands. 


(The Delete function is not implemented yet for DB section.) 


4-70 3BSE 001 978R0201 


AdvaBuild® Function Chart Builder User's Guide 
Section 4.5.2 Controls in Document Windows 


4.5.2.2 PC Section Window 
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PC Section Window with Function Chart 

Use this window to 

° Build and inspect the PC programs of a node in function chart representation 
° Make connections to PC terminals. 


Example of function chart in the PC Section window: 


<2> PC Section - PC1 *:1 


CONTRM(100,2,0) 
of RUN 


Figure 4-36. PC Section Window with Function Chart 


Title 
The Title consists of 


° A number in angle brackets 
It serves as shortcut for opening the window when combined with ALT. For example, <2> 
indicates the shortcut ALT+2. 


° The name (number) of the PC program in case of nodes, preceded by a hyphen ‘-’ 
¢ The asterisk ‘*’ indicating that you modified the PC Section window since its opening 


¢ The number 1 or 2 preceded by a colon ‘:’ 
It is used to differentiate between the PC Section windows with function chart and tree 
diagram if both are available. 
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PC Section Window with Tree Diagram 

Use this window to 

° Build and inspect the PC programs of a node in tree diagram representation 
° Set the page layout of PC diagrams 


Example of tree diagram in the PC Section window: 


<5> PC Section - PC1 *:2 


1 PCPGM (100,1)--"Start cof program" 
-2@ CONTRH (100,5,0) 


E-: AND [(2} 
-2@ ADD (1,2) 


Figure 4-37. PC Section Window with Tree Diagram 


Title 
The Title consists of 


° A number in angle brackets 
It serves as shortcut for opening the window when combined with ALT. For example, <5> 
indicates the shortcut ALT+5. 


° The name (number) of the PC program in case of nodes, preceded by a hyphen ‘-’ 
¢ The asterisk ‘*’ indicating that you modified the PC Section window since its opening 


¢ The number 1 or 2 preceded by a colon ‘:’ 
It is used to differentiate between the PC Section windows with function chart and tree 
diagram if both are available. 


See also Commands of the View menu. 
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4.5.2.3 DB Section Window 
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Use this window to create, open, or delete DB elements and objects, which create or modify DB 
elements, and to connect DB terminals to PC terminals. 


<3> DB Section 


Filter/Instance: Filter/Name: DB Terminal: 


i = Jt CL 
as || 


Instance Att. Callname Address 


Figure 4-38. DB Section Window 


Title 
The Title consists of 


° A number in angle brackets 
It serves as shortcut for opening the window when combined with ALT. 
For example, <3> indicates the shortcut ALT+3. 


e The asterisk ‘*’ indicating that you modified the DB Section window since its opening. 


Filter/Instance 


Define a filter in the text box part to show only DB elements with a certain instance name. in the 
Instance, Name, Attr., Callname, Address list box. 


Open the list box part to see the valid filters and select one. Hash mark ‘#’ is wildcard for board 
and channel numbers. 


Instance 
The instance name of the selected DB element appears here. 
To change selection, you can also edit another instance name here. 


The new selection will be effective in the Instance, Name, Attr., Callname, Address list box if 
activate one of the buttons Create, Edit, or Delete. 
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Filter/Name 


Define a filter in the list box part or edit it directly in the text box part to show only DB elements 
with a certain name in the Instance, Name, Attr., Callname, Address list box. 


Wildcards ‘*’ and ‘?’ are also allowed. 


Close the new filter condition with ENTER to make it effective. 


NOTE 


Be sure to select the View | Sort by Name command if you want to see the DB 
elements sorted alphabetically by name in the Instance, Name, Attr., Callname, 
Address list box. 


Name 
The name of the selected DB element appears here. 
To change selection, you can also edit another name here. 


The new selection will be effective in the Instance, Name, Attr., Callname, Address list box if 
activate one of the buttons Create, Edit, or Delete. 


DB Terminal 


The drop-down list box contains all terminals of the selected DB element, which can be 
connected to the PC terminal selected in the window. 


Select the DB terminal here. 


The text box part reflects your selection. You can also edit here any appropriate DB terminal. 


Instance, Name, Atir., Callname, Address 


This list box shows the DB elements, which satisfy the filter conditions, by their instance, name, 
attribute, callname, and address. 


Select a DB element here. Your selection appears in the Instance and Name text boxes. 
Use the View | Sort by Name and View | Sort by Instance commands to change sorting. 


NOTE 


Because the number of elements is not continually determined for this list, the 
position of the scroll box does not reflect the position of the selected item in the 
list. Nevertheless, all other features of the scrollbar are available. 


Create 

Activate this button to create the selected DB element. 

For further Function Chart Builder actions and dialogs see the Edit | Create - for DB Section 
command. 

Edit 

Activate this button to modify the selected DB element. 


For further Function Chart Builder actions and dialogs see the Edit | DB Terminal Values 
command. 
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Delete 


Activate this button to delete the selected DB element. 


Connect 


Activate this button to connect the selected DB terminal and the PC terminal, which is selected 
in the PC Section window. 


If the connection rules are fulfilled, the Function Chart Builder builds the connection and 
updates the PC diagram in the PC Section window depending on the Update Function Chart 
on Apply preference option set by the Options | Preferences command. 


4.5.2.4 Output Window 


In this window the Function Chart Builder displays lists, that is, source code, element lists and, 
in due case, warnings, error messages, and error statistics, during execution of 


¢ File | Backtranslate Source 

¢ File | Check PC Source 

* File | Generate Source 

¢ Edit | Create (only if you instantiate a type circuit) 
¢ Edit | Paste. 


The Output window is opened or iconized during the execution of these commands depending 
on the Minimize Output While Working option as set by the Options | Preferences 
command. 


Example 


The Function Chart Builder displays lists of PC source code, and possibly, warnings and error 
messages in the Output window during execution of the File | Generate Source command. 


Output 


*** PC2 PCPGM 

*** PC2.1 CONTRM 

*** PC2.1.1 AND 

*** PC2.1.2 AND 

*** PC2.1.3 AND 

(***** Warning : There are unconnected input terminals ! *****] 


Figure 4-39. Output Window 
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4.5.2.5 Name Table Window 


In this window the Function Chart Builder displays the Name Table with all the names and 
units, which are defined in the recently active PC Section window. 


Use this window to inspect, create, and delete names and units, and to connect PC terminals by 


name. 
<6> Name Table * 
Filter/N ame: 
Unit Item Designation 
Figure 4-40. Name Table Window 
Title 


The number in angle brackets is the key that serves as shortcut for the window when combined 
with ALT, for example, ALT+6. 


The asterisk ‘*’ indicating that you modified the Name Table window since its opening. 


Filter/Name 


Define a filter in the list box part or edit it directly in the text box part to list only certain names 
in the Name, Unit, Item Designation listbox. 


Wildcards ‘*’ and ‘?’ are also allowed. 


Close the new filter condition with ENTER to make it effective. 


Name 
Shows (repeats) the name, which is selected in the list box below. 


You can also edit a new name here. 
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Name, Unit, Item Designation 


This list box shows all the names and units, which satisfy the filter conditions, and the item 
designations of PC terminals standing for sources, for which the names serve as aliases and to 
which the units are attached. 


Name 
Activate this button to create or edit the name.serving as alias for a source. 


For further Function Chart Builder actions and dialogs see the PC-Terminal | Name | 
Create/Edit command. 


Unit 
Activate this button to create or edit the unit.attached to a source having already a name. 


For further Function Chart Builder actions and dialogs see the PC-Terminal | Unit | 
Create/Edit command. 


Delete 
Activate this button to remove the name (and unit) from a source. 


For further Function Chart Builder actions and dialogs see the PC-Terminal | Name | Delete 
and the PC-Terminal | Unit | Delete commands. 


Connect 


Activate this button to connect the PC terminal, which is selected in the PC Section window, 
by the selected name. 


If the connection rules are fulfilled, the Function Chart Builder builds the connection and 
updates the PC diagram in the PC Section window depending on the Update Function Chart 
on Apply preference option set by the Options | Preferences command. 


4.5.3 On Menu Commands, General 


You control FCB by using commands. You choose them from menus or from the Toolbar by the 
mouse or call them up by accelerator keys or shortcuts using the keyboard. 


The Menu Bar is displayed across the top of the application window, below the Title Bar. 
It contains the menus of the Function Chart Builder. 


File Edit View Options PC-Section PC-Ierminal Target Test Window Help 
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Figure 4-41. Menu Bar of the Function Chart Builder 
When you choose a command, the Function Chart Builder executes it and/or changes its own 
state. The state of the Function Chart Builder depends mainly on the following conditions: 


° Are you editing PC program (in function chart or tree diagram representation) or DB 
section? 


° What are you using the Function Chart Builder for? 
— An Advant Controller 400 Series or MasterPiece 200/1 target (standard node types) 
— An Advant Controller 70 or 110 target (standard node types). 
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Depending on its state and on the document window having the focus, the Function Chart 
Builder offers only a subset of its commands. So, if you pull down a menu, several commands 
may be dimmed. 


The Function Chart Builder displays the menus and their menu items on the screen in a non- 
alphabetical order that reflects the logical execution sequence or the groups of related functions. 
The Contents of Function Chart Builder Help lists the menu commands also in this order. The 
commands are denoted in menu | menu_option or menu | menu_option | submenu_option form. 


The menus correspond to the de-facto Windows™ standard: 


° Items having submenus are designated with a greater-then sign ‘>’ or a right-pointing 
triangle. 


° Items, which display dialog boxes for full specification of the command, are designated 
with an ellipsis (...). 
° The accelerator keys are denoted by underline. 


° If a command has a shortcut key, it is displayed next to the command in the menu or 
submenu. 


4.5.4 File Menu 


4.5.4.1 File | Initialize 


Use this command to initialize the *.ODB file, that is, the Function Chart Builder's internal data 
representation of the object, for which you started the Function Chart Builder. 


CAUTION 


This function deletes the existing *.ODB file containing the internal data 
representation of the Function Chart Builder and creates a new, empty one for the 
object, on which you are going to work. You will lose all information you entered 
previously for this object and saved in its *.ODB file by the File | Save or 

File | Exit command. 

DB elements (which are stored in AdvaBuild database), Source code and print 
files are not affected by Initialize. 


The Function Chart Builder asks you to confirm the initialization. 


If you answer Yes, the Function Chart Builder initializes the internal data representation of the 
object. 


If you started the Function Chart Builder for the first time on a new object and no project default 
page layout was defined in the Application Builder, the Function Chart Builder presents the 
Page Setup dialog box, where you have to define the page layout for your diagrams. 

See File | Page Setup for dialog. 
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4.5.4.2 File | New Section > 
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Submenus: 


File | New Section | PC... - for Node 


Use this command to create a new PC program of the selected node. 


= New PC Program 


PC Program: 


Figure 4-42. New PC Program 


- PC Program 


The Function Chart Builder displays the numbers of already existing PC programs in the 
list box part. 


Type the name of the PC program to be created in the text box part in PCpp form, where 
the PC program number pp may have any of the free values in the range | - 99. 


After you defined the new PC program, the Function Chart Builder displays the Create 
Element dialog box. 
See Edit | Create - for PC Section for dialog. 


Insert here a PCPGM element as top element. 


The Function Chart Builder opens the PC Section window of the selected PC program and 
displays its function chart containing the created PCPGM. 


Create further PC elements there. 


File | New Section | DB 
Use this command to create the DB section of the selected node. 


The Function Chart Builder opens the empty DB Section window of the selected object and 
displays the Create Element dialog box. 
See Edit | Create - for DB Section for dialog. 


Create DB elements there. 
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4.5.4.3 File | Open Section > 


Submenus: 


File | Open Section | PC... - for Node 


Use this command to open an existing PC program of the selected node. 


= Open PC Program 


C Program: 


Figure 4-43. Open PC Program 


- PC Program 


The Function Chart Builder displays the numbers of available PC programs in the list box 
part. 


Select the name of the PC program to be opened in the list box part or edit the name in the 
text box part in PCpp form, where the PC program number pp may have any of the listed 
values in the range | - 99. 


After you selected the PC program, the Function Chart Builder opens its PC Section window 
and displays its function chart. 


File | Open Section | DB 


Use this command to open the DB section of the selected node. 


The Function Chart Builder opens the DB Section window of the selected object and lists its 
DB elements and further objects, which create or modify DB elements. 
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4.5.4.4 File | Delete Section > 
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Submenus: 


File | Delete Section | PC... - for Node 


Use this command to delete a PC program of the selected node. 


= Delete PC Program 


PC Program: 


Figure 4-44, Delete PC Program 


- PC Program 


Select the PC program to be deleted from the list box part, which contains all available PC 
programs of the selected node, or edit its name in the text box part. 


The Function Chart Builder asks you to confirm the deletion. 


CAUTION 


This function deletes the selected PC program of the node in the *.ODB file 
containing the internal data representation of the Function Chart Builder. You will 
lose all information you entered previously for this PC program of the selected 
object and saved in its *.ODB file by the File | Save or File | Exit command. 
AMPL source code and print files are not affected by Delete Section. 


If you answer Yes, the Function Chart Builder deletes the selected PC program. 
File | Delete Section | DB 


(Not implemented yet.) 


4-81 


AdvaBuild® Function Chart Builder User’s Guide 
Chapter 4, Runtime Operation 


4.5.4.5 File | Save 


Shortcut: CTRL+S 


Use this command to save in the internal data representation of the Function Chart Builder all 
the modifications that you made in the following windows: 


° PC Section windows 
° DB Section window 
° Name Table window. 


If you start the Function Chart Builder for the same object the next time, the contents of these 
windows are automatically restored. 


4.5.4.6 File | Skip Modifications 


4-82 


Use this command to skip modifications, which you made during the last Function Chart 
Builder session since the last File | Save command, in the following windows: 


° PC Section windows 
° DB Section window 
° Name Table window. 


The Function Chart Builder asks you to confirm skipping. 


CAUTION 


If you answer Yes, you lose all the changes that you made since the last 
File | Save or File | Exit command. You cannot undo this command. 
Source code and print files are not affected by Skip Modifications. 


3BSE 001 978R0201 


AdvaBuild® Function Chart Builder User's Guide 
Section 4.5.4 File Menu 


4.5.4.7 File | Generate Source... 


File | Generate Source... - for Node 


Use this command to generate AMPL source code for the selected node on the basis of its 
internal data representation. 


=> Generate Source Code 


aa PC Section &] DB Section 


PC File Name: DB File Name: 


pwst | ews] 


PC Programs DB Code Generator Options 


®@ All & Include System Default 


© Number L EX] Include System DB Element 


O Filter/Callname —— 
im Disintegrate TCs CL Filter/Name a 


Figure 4-45. Generate Source Code 


« PC Section 


Select this check box to generate PC source code. 


« PC File Name 
Open this combo box to see available PC source code files of the node. 


Specify the name of the file, which you want to generate, by selecting in the list box part 
and editing it in the text box part. 


Specify, in fact, maximum the first 4 characters of the filename and no file extension. 
Further file parts and the extension AAX are generated automatically. 


The PC file name is relevant only if the PC Section check box is selected. 


- PC Programs 


Select the All option if you want to generate source for all PC programs contained in the 
PC section. 


Select the Number option to generate source for only one PC program, which you select 
from the existing PC programs in the combo box. 
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¢- DB Section 


Select this check box to generate DB source code. 


- DB File Name 


Open this combo box to see available DB source code files of the node. 

Specify the name of the file, which you want to generate, by selecting in the list box part 
and editing it in the text box part. 

Specify, in fact, maximum the first 6 characters of the filename and no file extension. 
Further file parts and the extension BAX are generated automatically. 


The DB file name is relevant only if the DB Section check box is selected. 


- Include System Defaults and System DB Elements 


Select the corresponding check boxes here the to include system defaults and system DB 
elements in the source code. 


NOTE 


Advant Controller 70 and 110 nodes have no system DB elements. 


¢ Filter/Callname 


Select this check box to limit the DB source code generation to DB elements with 
callnames corresponding to the filter. 
Open the list box part of the adjacent combo box to see the valid filters and select one. 


¢ Filter/Name 


Select this check box to limit the DB source code generation to DB elements with name 
property corresponding to the filter. 

Select a filter in the list box part of the adjacent combo box or edit directly in the text box 
part. Wildcards ‘*’ and ‘?’ are also allowed. 

Close the new filter condition with ENTER to make it effective. 


- Disintegrate TCs 
(This control is not selectable.) 


If the \DBDATA and \PCDATA subdirectory of the node contains some old PC or DB source 
files with the specified filenames, the Function Chart Builder prompts you to confirm: 
Overwrite existing source file ... ? 


CAUTION 


If you answer Yes, the Function Chart Builder deletes the old source code files 
with the specified names in the \PCDATA and \DBDATA subdirectory, 
respectively. If the old source code files are valuable, answer No at first, copy or 
rename them by using the File Manager of Windows, then retry the Generate 
Source command. 


The Function Chart Builder opens the Output window (or iconizes it as set by 
Options | Preferences), and lists messages about progress and termination of the source code 
generation. 
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The Function Chart Builder generates the DB source code and attached type circuit information 
files in bbbbbbss.BAX and bbbbbbss.TBX (bbbbbb = given file name and ss = segment number) 
form and stores them in the \DBDATA subdirectory. 

The Function Chart Builder generates the PC source code files and attached type circuit 
information files in aaaappss.AAX and aaaappss.TIX (aaaa = given file name, pp = PC 
program number and ss = segment number) form and stores them in the \PCDATA subdirectory. 


NOTES 


* TBX files stand for type circuit instances, which were instantiated in the 
DB Section window. These are the type circuits having only DB section. 


* TIX files stand for type circuit instances, which were instantiated in the 
PC Section window. These are the type circuits having PC section. 


The Function Chart Builder does not take care of the 32K segmentation for text 


files, which is usual with the AdvaBuild On-line Builder, so only segment 
numbers ss = 01 appear. 


4.5.4.8 File | Check PC Source... 


Use this command to validate the PC source code, which have been created by tools other than 
the Function Chart Builder, such as a text editor. 


It is assumed that the PC program to be validated pertains to the selected node, or has at least the 
same node type, version, and options. 


=> Check PC Source Code 


File Name: Directories: 


c:\...\target] \pedata 


hugo0101.aax fc 
hugo0201.aax t 
hugo0301.aax pa ect 
tal20201.aax > Prot 
nodes 
target 
€> pcedata 


List Files of Type: Drives: 


PoSsouce ten) (s] [ae «ia 


Figure 4-46. Check PC Source Code 


¢ Drives 


Change the root drive of the directory to be browsed in this drop-down list box. 
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* Directories 
This static text shows the directory currently browsed for files. 


Select a directory to be browsed from the structure shown in the list box below. 


- List Files of Type 


Select a filter condition from the standard filters in this drop-down list box. 


- File Name 


The list box contains all available files in the specified directory, which correspond to the 
filter condition. 


Select a file name from the list box or type it in the text box. 
Or edit a new filter condition, for example, MY*.AAX, and press ENTER to make it 
effective. 


¢ With DB 


Select it if you want to check whether all DB elements exist, to which connections are 
made in the PC program. 


The Function Chart Builder checks whether the PC source code corresponds to AMPL syntax, 
opens the Output window (or iconizes it as set by Options | Preferences), and lists messages 
about progress and termination of the check. 


If there are syntactic errors in the source file, or in case of selected With DB, some referenced 
DB elements do not exist, the Function Chart Builder stores messages in a list file with the 
extension LS1 or LS2 in the subdirectory of the source file. The extensions reflect the two 
passes of the validation. 
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4.5.4.9 File | Backtranslate Source... 
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File | Backtranslate Source... - for Node 


Use this command to translate the source code of the selected node to internal data 
representation of the Function Chart Builder. 


The internal representation of the node need not be initialized for the backtranslation. Existing 
DB elements are updated, not existing DB elements are inserted during backtranslation. 
Existing PC programs are not backtranslated and not existing PC programs are backtranslated. 


=> Backtranslate Source Code 


ni EX] DB Section 
PC File Name: DB File Name: 


ao | ao 


PC Programs DB Code Generator Options 


@® All CL Include System Default 
O Number [J CL] Include System DB Element 


CI ilter/Callname ae 
im Disintegrate TCs C) Filter/Name  —-—__ | [] 


Figure 4-47. Backtranslate Source Code 


To backtranslate an existing PC program delete it before backtranslation using File | Delete 
Section PC or File | Initialize (to delete all PC programs). 


«PC Section 


Select this check box to backtranslate PC source code. 


« PC File Name 


Open this combo box to see available PC source code files of the node. 


Select name of the file, which you want to backtranslate, in the list box part or edit it in the 
text box part. 


Edit, in fact, maximum the first 4 characters of the filename and no file extension. 
The PC file name is relevant only if the PC Section check box is selected. 


- PC Programs 


Select the All option in this group box if you want to backtranslate all PC programs 
contained in the selected PC source code file. 

Select the Number option to backtranslate only one PC program, which you select from 
the available PC programs in the combo box. 
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¢- DB Section 


Select this check box to backtranslate DB source code. 


- DB File Name 


Open this combo box to see available DB source code files of the node. 

Select name of the file, which you want to backtranslate, in the list box part or edit it in the 
text box part. 

Edit, in fact, maximum the first 6 characters of the filename and no file extension. 


The DB file name is relevant only if the DB Section check box is selected. 


- Disintegrate TCs 


Select this check box to disintegrate the type circuits, if any, instantiated in the node. 


- DB Code Generator Options 
(These controls are not selectable.) 


The Function Chart Builder opens the Output window (or iconizes it as set by 
Options | Preferences), and lists messages about progress and termination of the 
backtranslation. 


The Function Chart Builder accepts DB source code files if they are in bbbbbbss.BAX form 
(bbbbbb = given file name and ss = segment number) and stored in the \DBDATA subdirectory, 
and PC source code files if they are in aaaappss.AAX form (aaaa = given file name, pp = PC 
program number and ss = segment number) and stored in the \PCDATA subdirectory. 


The Function Chart Builder disintegrates the type circuit instances, if there are any, that is, it 
resolves the type circuit references in the node, if you select the Disintegrate TCs check box. 


If there are type circuit instances in the node and you clear the Disintegrate TCs check box, the 
Function Chart Builder tries to identify the type circuits and represent the instances as 
references, unresolved. Nevertheless, the Function Chart Builder disintegrates any type circuit 
instance, for which 


° The interface or contents was changed compared with the original type circuit. 
(This may happen if the source code was dumped from a target, where parts of application, 
covered by type circuits, had been modified. 
The changes made in the target are properly reflected in the Function Chart Builder.) 


° An appropriate entry in a type circuit information file or the corresponding type circuit 
information file is missing. 


NOTES 


The Function Chart Builder expects type circuit information files attached to DB 
source code if they are in bbbbbbss.TBX form and stored in the \DBDATA 
subdirectory, and type circuit information files attached to PC source code if they 
are in aaaappss.TIX form and stored in the \PCDATA subdirectory. 


4-88 3BSE 001 978R0201 


AdvaBuild® Function Chart Builder User’s Guide 
Section 4.5.4 File Menu 


4.5.4.10 File | Print... 


E} 
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* TBX files stand for type circuit instances, which were instantiated in the DB 
Section window. These are the type circuits having only DB section. 


* TIX files stand for type circuit instances, which were instantiated in the PC 
Section window. These are the type circuits having PC section. 


The Function Chart Builder assumes that the original type circuits are in 
tttttttt.TCS form (tttttttt = type circuit name) and are located in the \TCDATA 
subdirectory of the node directory. 


If an error occurs, the Function Chart Builder stores messages in a list file with the extension 
LS1 or LS2 (corresponding to the two passes) in the \DBDATA subdirectory for the DB section, 
or in the \PCDATA subdirectory for the PC section. 


Shortcut: CTRL+P 


Use this command to define the document parts for the selected object and to start printing. 


Printer: Default Printer (HP LaserJet IIISi on 
\Agpah51 \ndipraw (LPT1:)) 


Document 


4 DB Section &J pc Cross Reference 
&] PC Section EAH) 


CJ TC/CI Symbols 
L] Modules 

LC) Circuit Usage 
ba Options 


Print Quality: {300 dpi +] 
CPi toe [| 


Figure 4-48. Print 


¢ Printer 


This static text shows the selected printer. Activate the Setup button to change it. 


+ Document 
Select the check boxes to include the corresponding parts into the document to be printed. 


The Function Chart Builder opens further dialog boxes to set document-specific print 
options depending on the selected check boxes. 


See Table 4-7: 
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Table 4-7. Dialogs to Specify Document Parts 


Document Part Title 


Section with Description of Print Dialog 


Database Listing 


File | Print, Database Listing Included 


PC Diagram 


File | Print, PC Diagram and/or Tree Listing Included 


Tree Listing 


File | Print, PC Diagram and/or Tree Listing Included 


TC/Cl Symbols 


File | Print, TC/Cl Symbols Included 


Module Listing 


File | Print, Modules Included 


PC Crossreference Listing 


File | Print, PC Cross Reference Included 


DB Crossreference Listing 


File | Print, DB Cross Reference Included 


¢ Print Quality 


Select the appropriate value from the drop-down list box. 


Generally, lower quality printing takes less time to produce. 


¢ Print to File 


Select this check box if you want to create a print file in the LIST subdirectory of the 
current object instead of printing on the printer. See Appendix A, Function Chart Builder 
Directories and Files, Section A.1, FCB Directory Structure 


Edit the name of the print file in the text box to the right. 


¢ Filename 


If the Print to File check box is selected, enter here the print_filename, where 
print_filename is one to six characters long start of the full filename. 


The file names of the print files have default extensions as shown in the following table: 


Table 4-8. Print File Names 


Document Part Title Name of Print File 


Database Listing 


print_filename.DB 


PC Diagram print_filename01.PCF, 
print_filename02.PCF, etc. 
Tree Listing print_filename01.PCT, 


print_filename02.PCT, etc. 


TC/Cl Symbols 


print_filename.SYL 


Module Listing 


print_filename.ML 


PC Cross-reference Listing print_filename.PXR 


DB Cross-reference Listing print_filename.DXR 


Option Listing 


print_filename.OL 
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- Setup 
Activate this button to open the Print Setup dialog box. 
See File | Print Setup for dialog. 
You can follow the progress of printing or abort printing in the Printing dialog box. 


Description of print dialogs corresponding to the document-specific print options see on the 
following pages: 


File | Print, Database Listing Included 


Select the DB Section check box in the Documents group box of the Print dialog to include the 
DB section of the selected node into the document to be printed in source code format. 


= Print DB Section 


Ein Symbols: 


im Filter/Callname =a 


O Filter/Name a 


Figure 4-49. Print DB Section 


¢ Include Default PU Symbols 
Select it to include default values of project-unique (PU) symbols in the Database Listing. 


Footer text entered in the Edit | Document Texts command is displayed and printed in the 
bottom lines of each page. 


If the Print to File check box is selected in the Print dialog box, the Function Chart Builder 
stores the output file with default extension DB in the \LIST subdirectory. 


¢ Filter/Callname 


Select this check box to limit the printing of DB source code to DB elements with 
callnames corresponding to the filter. 


Open the list box part of the adjacent combo box to see the valid filters and select one. 
+ Filter/Name 


Select this check box to limit the printing of DB source code to DB elements with name 
property corresponding to the filter. 
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Select a filter in the list box part of the adjacent combo box or edit directly in the text box 


part. 


Wildcards ‘*’ and ‘?’ are also allowed. 


Close the new filter condition with ENTER to make it effective. 


File | Print, PC Diagram and/or Tree Listing Included 


Select the PC Section check box in the Documents group box of the Print dialog to include the 
PC Diagram (function chart) and/or the Tree Listing of the selected node into the document to 


be printed. 


The Function Chart Builder opens the Print PC Section dialog box. 


=> Print PC Section 


PC Program{s): 


oO All PC Programs 


¢ PC Program(s) 


PC1 


Function Chart 
>] Function Chart 
© All Pages oO Pages 


From:[___ | to:[__ | 


Tree 
LJ All Elements 


baa Top of Page Elements 


Figure 4-50. Print PC Section 


Select PC programs in this list box to include them in the PC Diagram and/or the Tree 


Listing. 


- All PC Programs 


Select this check box to include all PC programs in the PC Diagram and/or the Tree 


Listing. 


¢ Function Chart 


Select this check box to include the PC Diagram document part. 


- All Pages 


Select this option to include all pages of the function chart in the PC Diagram. 
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* Pages 


Select this option to include only the specified pages of the function chart in the PC 
Diagram document part. 


Define the page range in the From and To text boxes. 


¢ From and To 


If Pages is selected, edit in these text boxes the page range of the function chart to be 
included in the PC Diagram document part. 


- Tree 


Select any of the check boxes All Elements, Structure Elements, and Top of Page 
Elements to include the Tree Listing document part. 


The Tree Listing document part will contain one to three PC element lists according to the 
selected check boxes. 


Footer text entered in the Edit | Document Texts command is displayed and printed in the 
bottom lines of each page. 


If the Print to File check box is selected in the Print dialog box, the Function Chart Builder 
stores the output file of the PC Diagram with default extension PCF and of the Tree Listing with 
default extension PCT in the \LIST subdirectory. 


File | Print, TC/Cl Symbols Included 


Select the TC/CI Symbols check box in the Documents group box of the Print dialog to 
include symbol values of instantiated type circuits in the selected node into the document to be 
printed. 


= Print TC/Cl Symbols 


PC Program{s): 


P 
O All PC Programs 
a4 Include Default PU Symbols 


C2 


Figure 4-51. Print TC/CI Symbols 
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* PC Program(s) 


Select PC programs in this list box to include their symbols in the TC/CI Symbols 
document part. 


- All PC Programs 


Select this check box to include the symbols of all PC programs in the TC/CI Symbols 
document part. 


¢ Include Default PU Symbols 


Select it to include default values of project-unique (PU) symbols in the TC/CI Symbols 
document part. 


If the Print to File check box is selected in the Print dialog box, the Function Chart Builder 
stores the output file with default extension SYL in the \LIST subdirectory. 


File | Print, Module Listing Included 
Available only for Advant Controller 70 and 110 target. 


Select the Modules check box in the Documents group box of the Print dialog to include the 
Module Listing into the document to be printed. 


It gives you an overview of the used modules (boards). 


= Print Modules 


Listing Order: 


oO By Item Designation 


Figure 4-52. Print Modules 


- By Address 


Select this option to generate the Module Listing document part with listing order based on 
increasing addresses of the modules. 


¢ By Item Designation 


Select this option to generate the Module Listing document part with listing order based on 
increasing item designations of the modules. 


If the Print to File check box is selected in the Print dialog box, the Function Chart Builder 
stores the output file with default extension ML in the \LIST subdirectory. 
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File | Print, PC Cross-reference Listing Included 


Select the PC Cross Reference check box in the Documents group box of the Print dialog to 
include the list of cross references in PC program(s) into the document to be printed. 


=> Print PC Cross Reference 


PC Program{s): 


P 
CO All PC Programs 


C1 


Figure 4-53. Print PC Cross Reference 


¢ PC Program(s) 


Select PC programs in this list box to include their PC references in the PC Cross- 
reference Listing. 


- All PC Programs 


Select this check box to include PC references of all PC programs in the PC Cross- 
reference Listing. 


If the Print to File check box is selected in the Print dialog box, the Function Chart Builder 
stores the output file with default extension PXR in the \LIST subdirectory. 


File | Print, DB Cross-reference Listing Included 


Select the DB Cross Reference check box in the Documents group box of the Print dialog to 
include the list of DB references in PC program(s) into the document to be printed. 


The Function Chart Builder includes the DB references of all PC programs in the DB Cross- 
reference Listing. 


If the Print to File check box is selected in the Print dialog box, the Function Chart Builder 
stores the output file with default extension DXR in the \LIST subdirectory. 


File | Print, Option Listing Included 


The Function Chart Builder generates a document with the options and base software of the 
object you are working on. 


If the Print to File check box is selected in the Print dialog box, the Function Chart Builder 
stores the output file with default extension OL in the \LIST subdirectory. 
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4.5.4.11 File | Print Setup... 


Use this command to select a printer and a printer connection. 


Pri 
®| r 
(currently HP LaserJet IIISi PostScript on 


© Specific Printer: Page Setup... 


HP LaserJet IIISi PostScript on \Apc_server\gpax008_ps (LF| +) Options... 
Orientation Paper 


» @& Portrait Size: |A4 210 x 297 mm +] 
© Landscape | | Source 


Figure 4-54. Print Setup 


¢ Printer 


Select the printer you want to use. Choose the Default Printer; or choose the Specific 
Printer option and select one of the current installed printers shown in the box. 


¢ Orientation 


Select Portrait or Landscape. 


¢ Paper Size and Source 
Select the size of paper that the document is to be printed on. 


Some printers offer multiple trays for different paper sources. Specify the tray here. 


- Page Setup 


Activate this button to open the Page Setup dialog. 
See File | Page Setup for dialog. 


¢ Options 
Activate this button to open a dialog box where you can make additional choices about 
printing, which are specific to the type of printer you have selected. 
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4.5.4.12 File | Page Setup... 


Use this command to choose a layout template and set page size for your diagrams. 


= Page Setup 
Page Layout Template 


IEC 3B A3 landscape English +] 


Page Size 


Height: Rows 
Width: Columns 


Use Defaults | 


Figure 4-55. Page Setup 


- Page Layout Template 


Select the page layout template for your diagrams from the items of the drop-down list 
box. 


¢ Height and Width 
Edit here the number of rows and columns for a diagram page. 


Activate the Use Defaults button to fetch default values corresponding to the page layout 
template. 


¢ Use Defaults 


Activate this button to fetch default values corresponding to the selected page layout 
template as delivered with the Function Chart Builder. 


¢ Project Defaults 


Activate this button to fetch the project-specific defaults for layout (layout template and 
actual page size) as set in AdvaBuild Application Builder for the selected project. 
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4.5.4.13 File | Exit 
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Use this command to close any open windows of the Function Chart Builder and leave it. 


If there are unsaved changes, the Function Chart Builder asks you whether you want to save 
them before exiting. 


Answer Yes if you want to save the changes and then leave the Function Chart Builder. 


Answer No only if you are sure you want to leave the Function Chart Builder without saving the 
changes. 


Answer Cancel if you changed your mind and you do not want to leave the Function Chart 
Builder. 


CAUTION 


If you answer No, you lose all the changes that you made since the last File | Save 
or File | Exit command. 
Source code and print files are not affected by Exit. 


If you answer Yes and the Generate Source Code on Exit option was set by the last 


Options | Preferences command, the Function Chart Builder starts the File | Generate Source 
command to save the changes also in source code form. 
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4.5.5 Edit Menu 


4.5.5.1 Edit | Create... 


Shortcut: INS 


Edit | Create... - for PC Section 


Use this command to insert a PC element - or a type circuit creating PC elements - in the PC 
program corresponding to the active PC Section window. 


=> Create Element 


Insert 
Element Type: @® On Same Level © On Lower Level 


Item Designation: At Item Designation: 


PC1.2 PC1.1 


Filter/Callname [(Call Parameters....)]: 


Figure 4-56. Create PC Element 


- Element Type 
Contains type of the element to be inserted 
PC for PC element 
If applicable, also: 
— TC for type circuit. 


¢ Item Designation 


Shows the suggested item designation of the element to be created. It is suggested on 
“lowest free” basis. 


You can edit the last number of the item designation and change it to some other free item 
designation. 
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¢ Insert 


Select the appropriate option in this group box to create the element on the same level as 
the selected PC element in the active PC Section window, or by one level lower. 


The At Item Designation text box reflects the reference item designation, that is, the item 
designation of the element, which is selected at the start of the current create operation. 


You can also edit the At Item Designation text box and change it to the item designation 
of any existing PC element within the current PC program. 


¢ Filter/Callname 


Select a filter in the list box part of the Filter drop-down combo box or edit it in the text 
box part to show only PC elements with a certain callname in the list box below. 


Wildcards ‘*’and ‘?’are also allowed. 
Close the new filter condition with ENTER to make it effective. 
The list part of the Filter drop-down combo box contains the recently used filters. 


The Callname text box contains the callname of the element to be created, and if 
applicable, its call parameters. 


Select a callname in the list box below. You can also edit here any callname, which is listed 
in the list box. 


If Element Type is PC: 


The call parameter values, if any, are listed in parentheses and separated by commas 
after the callname. 


Leave the default parameter values unchanged or edit them here or in the Edit Call 
Parameters dialog box. 
See Edit | Call Parameters for dialog. 


« List Box 


Contains all elements, which satisfy the filter condition, correspond to the selected element 
type, and are available for the selected insert level. 


¢ Call Parameters 


Available if Element Type is PC. 


Activate this button to open the Edit Call Parameters dialog box. 
See Edit | Call Parameters for dialog. 


If the call parameters are not edited there, the default values are used. 


¢ Symbol Values 
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Available if Element Type is TC: 


Activate this button to open the Edit Symbol Values dialog box. 
See Edit | Symbol Values for dialog. 


If the symbol values are not edited there, the default values are used. You can also use 
further symbols for symbol values. 
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- Apply 
Activate this button to create more than one element. 


A similar action as that of the OK button but you remain in the Create Element dialog 
and the Function Chart Builder shows the item designation of the recently created element 
in the At Item Designation text box and the item designation of the next element to be 
created in the Item Designation text box. 


The Function Chart Builder updates the PC diagram in the active PC Section window at once or 
after closing the Create Element dialog box depending on the Update Function Chart on 
Apply option set in the Options | Preferences command. 


Edit | Create... - for DB Section 


Use this command to insert a DB element - or a type circuit creating or modifying DB elements 
- in the active DB Section window. 


The Function Chart Builder opens the Create Element dialog box. 


= Create Element 


] Modif Attribute 


CT] Use All as Template 


Filter/Callname: 


a [z] Instance: 
ee eee 


DAT) 

AXR DATIIL) 

C1520 DAT(R) 

C1531 DCU 

C1532 DI 

C1535 DIC 

i540 DIEV 

ci570 DO 

cv Doc GENBIN 
DAT[(B) DS GENCON 


Figure 4-57. Create DB Element 


¢ Element Type 
Contains type of the element to be inserted 
DB for DB element. 
If applicable, also: 


— TC for type circuit creating or modifying DB elements 
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- Use item_designation as Template 


If checked, the Function Chart Builder takes the item_designation DB element as template 
for further instances of the same element. That means that the Function Chart Builder 
offers the terminal values of item_designation in the Edit DB Terminal Values dialog box 
also for the further instances and the defaults from the DB element description are 
temporarily overridden. 


¢ Filter/Callname 


Select a filter in the list box part of the Filter drop-down combo box or edit it in the text 
box part to show only DB elements with a certain callname in the list box below. 
Wildcards ‘*’and ‘?’are also allowed. 

The list part of the Filter drop-down combo box contains the recently used filters. 


Close the new filter condition with ENTER to make it effective. 
The Callname text box contains the callname of the element to be created. 


Select a callname in the list box below. You can also edit here any callname, which is listed 
in the list box. 


- Instance 


The Instance text box shows the suggested default item designation of the element to be 
created. Wildcard asterisk ‘*’ stands for the “lowest free” DB element instance. 


Leave the default item designation unchanged or edit a new complete item designation by 
substituting the asterisk ‘*’. After a slash ‘/’ you can also add an optional instance name in 
form of item_designation/instance_name. 


« List Box 


Contains all elements, which satisfy the filter condition and correspond to the selected 
element type. 


+ Apply 


Activate this button to create more than one element. 


A similar action as that of the OK button but you remain in the Create Element dialog. 


¢- DB Terminal Values 
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Available if Element Type is DB. 


Activate this button to open the Edit DB Terminal Values dialog box. 
See Edit | DB Terminal Values for dialog. 


If the terminal values are not edited there, the default values are used. 
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4.5.5.2 Edit | Cut 


4.5.5.3 Edit | Copy 


4.5.5.4 Edit | Paste... 
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¢ Symbol Values 
Available if Element Type is TC. 


Activate this button to open the Edit Symbol Values dialog box. 
See Edit | Symbol Values for dialog. 


If the symbol values are not edited there, the default values are used. You can also use 
further symbols for symbol values. 


The Function Chart Builder creates the DB instance if the instance name is legal and the 
instance does not exist yet. 


The Function Chart Builder updates the DB element list in the active DB Section. 


Shortcut: CTRL+X 


Use this command to cut the selected part of the PC section, that is, to move one or more 
selected PC elements (or instantiated type circuits) with its or their connections, names, and 
symbol values to the paste buffer, and then to delete the selected part of the PC section. 


Cut is possible during off-line editing. 


See Section 4.5.8.3, PC-Section | Select... for selecting several PC elements. 


Shortcut: CTRL+C 


Use this command to copy the selected part of the PC section, that is, to copy one or more 
selected PC elements (or instantiated type circuits) with its or their connections, names, and 
symbol values to the paste buffer. 

The selected part of the PC section remains unchanged. 


Copy is possible during off-line editing. 


See Section 4.5.8.3, PC-Section | Select... for selecting several PC elements. 


Shortcut: CTRL+V 


Use this command to copy the contents of the paste buffer to the PC section, that is, to insert one 
or more PC elements (or instantiated type circuits) with or without their connections, names, 
and symbol values in the paste buffer at some insertion point. 


The contents of the paste buffer remain unchanged. 


NOTE 


Be sure the first PC element in the past buffer matches to the insertion point. 


See Section 4.5.8.3, PC-Section | Select... for selecting several PC elements. 
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The Function Chart Builder displays the following dialog box: 


¢ Insert 


=> Paste PC Section 


Insert 


First PC Element: CONTRM 
Number of Elements: 12 


Item Designation: 


raz Cd 


At Item Designation: PC1.1 
@ OnSame Level © On Lower Level 


Figure 4-58. Paste PC Section 


The first two static lines show the first PC element and the number of elements in the paste 


buffer. 


- Item Designation 


Shows the item designation of the next element after pasting. 


- At Item Designation 


This static line shows the item designation of the insertion point. 


¢ On Same Level and On Lower Level 


These options are only enabled if the level of insertion is ambiguous. 


* Options... 


Activate this button to open the Paste Option PC Section dialog box. 


You can define the paste options there, that is, preserve connections, names, symbol 
values, and so on, at pasting the PC elements (or instantiated type circuits), or not. 


NOTE 


By selecting appropriate set of options you can optimize efficiency of editing and 
minimize paste conflicts. 
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= Paste Options PC Section 


Checked items shall be preserved on paste. 
Unchecked ones are disconnected/deleted. 


Input Connections to Output Connections to 
I PC nt: CJ External PC Element 
x] Constant O DB 
J DB CJ TC/CI Terminal 
O Symbol(s) 
im TC/CI Terminal 


oO Warning on Connection to External PC Element 
x] Names [&] Units 
& Page Breaks and Headlines 


Figure 4-59. Replace Options PC Section 


- Input and Output Connections To 


Select the corresponding check boxes to paste different kinds of input and output 
connections together with the PC elements (or instantiated type circuits). 


- Warning on Connection to External PC Element 


Select this check boxes to get for each connection to external PC element a warning 
and the possibility to replace it by a connection, for example, to a TC terminal. 


- Names and Units 


Select the corresponding check boxes to paste the names and units together with the 
PC elements (or instantiated type circuits). 


- Page Breaks and Headlines 


Select the corresponding check boxes to paste the page breaks and headlines together 
with the PC elements (or instantiated type circuits). 


¢ Replace & Paste... 
Activate this button to open the Replace and Paste PC Section dialog box. 


You can select different items there and define replacements for them. 


NOTE 


By defining appropriate replacements you can optimize efficiency of editing and avoid 
paste conflicts. 
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= Replace and Paste PC Section 


Select Item: 


Find What: 5101 
Replace With: |5202 


CL] Match Whole Word Only 


Figure 4-60. Replace and Paste PC Section, General 


Define here replacements for pasting. 
- Select Item 


The drop-down list box part of this combo box contains the items, for which you can 
make replacements: names, DB elements, TC terminals in connections, and TC 
symbol values. 


The Function Chart Builder fills the List Box accordingly with all occurrences of 
names or DB elements, and so on, in the paste buffer. 


In case of TC symbol values the Function Chart Builder displays a modified Replace 
and Paste PC Section dialog box. 


= Replace and Paste PC Section 


Select Item: 


TC PUSHB PC1.1.5 


Find What 


Replace With 


CL] Match Whole Word Only 


Figure 4-61. Replace and Paste PC Section, for TC/CI Symbol Values 
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- List Box 


The Function Chart Builder displays here all occurrences of names or DB elements, 
and so on, in the paste buffer according to the selection in Select Item. 


You can edit here directly and replace original paste buffer contents by new names, 
DB elements, and so on. 


Use the Find Next, Replace and Replace All functions to edit more effectively. 
- Find What 
Edit here a search pattern to be found in the List Box. 


The drop-down list box part contains the search patterns, which were recently edited. 
Select here a search pattern to copy it to the text box part. 


- Replace With 


Edit here a replace pattern that has to replace the selected search pattern in some or 
all occurrences in the List Box. 


The drop-down list box part contains the replace patterns, which were recently 
edited. 
Select here a replace pattern to copy it to the text box part. 


- Match Whole Word Only 


Select this check box if you want to find the search pattern only as whole word in the 
List Box. 


- Find Next 


Activate this button to find and select the first and then next occurrence of the search 
pattern in the List Box. 


- Replace 


Activate this button to replace the search pattern selected (found) in the List Box by 
the replace pattern. 
If necessary, the original paste buffer contents can be restored. 


- Replace All 


Activate this button to replace all occurrences of the search pattern in the List Box by 
the replace pattern. 
If necessary, the original paste buffer contents can be restored. 


- Undo Replace 
Activate this button to undo stored replacements. 
The Function Chart Builder opens the Undo Replace PC Section. 


Select here the scope of undo, that is, define whether you want to restore the paste 
buffer contents partly or completely. 
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= Undo Replace PC Section 
Ouno [| Ci 


© Undo Recent Replace All 


© Restore All from Paste Buffer 


Figure 4-62. Undo Replace PC Section 


In case of the modified Replace and Paste PC Section dialog box: 
- Symbol Values 


Activate this button to open the Edit Symbol Values dialog box to change symbol 
values of instantiated type circuits. 
For dialog see Section 4.5.5.10, Edit | Symbol Values.... 


Activate the OK button of the Paste PC Section dialog box to start pasting. 
Or activate the OK button of the Replace and Paste PC Section dialog box to start pasting with 
replaced items. 


The Function Chart Builder opens the Output window (or iconizes it as set by 
Options | Preferences), and lists messages about progress of pasting and about paste conflicts. 


In case of paste conflicts the Function Chart Builder opens the following dialog box: 


= Paste PC Section 


Number of Pasted Elements: 1 of 1 


From Item Designation: *+1 
To Item Designation: *+1 


Errors and warnings are written to the output window. 


Figure 4-63. Paste Conflicts 
This is a mode-less dialog box offering the possibility to inspect the result of pasting and solve 
conflicts before closing it by pressing the OK or Undo Paste button. 
- Static Text 
A summary on result of pasting. 
- Undo Paste 
Activate this button to undo pasting (delete the pasted elements). 


See Section 4.5.5.7, Edit | Process Conflicts for solving conflicts. 
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4.5.5.5 Edit | Delete 


4.5.5.6 Edit | Find... 
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Shortcut: DEL 


Edit | Delete - for PC Section 


Use this command to delete the selected part of the PC section, that is, to delete one or more 
selected PC elements (or instantiated type circuits). 


The Function Chart Builder automatically disconnects all existing connections of the element 
and updates the PC diagram in the corresponding PC Section windows. 


NOTE 


You cannot delete a single element having subordinated elements on lower 
structure levels. 

Delete subordinate elements at first, or select the element together with its subtree 
for deletion. 


See Section 4.5.8.3, PC-Section | Select... for selecting several PC elements. 


Edit | Delete - for DB Section 
Use this command to delete a DB element currently selected in the active DB Section window. 


Use this command also to delete type circuits, which create or modify DB elements, contain no 
PC section, and are denoted collectively by $$TC. 


The Function Chart Builder updates the DB element list in the DB Section window. 


NOTE 


You are refused if you try to delete a type circuit, which is instantiated by its PC 
section, contains also a DB section, and is denoted collectively by $$DB_OF_TC. 


Shortcut: ALT+F3 


Use this command to find the next PC element (or type circuit) or PC terminal with a specified 
connection in the active PC Section window. 


= Find 


Find What: [CONTRM| [+] 


PC Element PC Connection 


oO Item Designation oO Name 
® Callname oO Symbol 
oO TC/Cl Terminal 


Direction © DB Element 
© Up @ Down © Unconnected Input 


Figure 4-64. Find 
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¢ Find What 


Type in the text box part the search string, which you want to find. 
You can use the wildcards asterisk ‘*’ and question mark ‘?’. 
No search string is necessary if you want to find unconnected PC input terminal. 


Open the list box part to select previous search strings. 


« PC Element 
Select the corresponding option in this group box if you want to find the PC element with 
the specified item designation or the next PC element with the specified callname. 

* Direction 


Select the Up option to search from the currently selected PC element or PC terminal to 
the ones with higher item designation and higher terminal number. 


Select the Down option to search from the currently selected PC element or PC terminal to 
the ones with lower item designation and lower terminal number. 

« PC Connection 
Select the corresponding option in this group box if you want to find the next PC 
connection to a source with specified name, to a specified symbol, TC terminal, or DB 
terminal, or find the next unconnected PC input terminal. 

¢ Find or Find Next 
Activate this button to start or repeat searching. 
So you find the next item or successively all items corresponding to the specified search. 


NOTE 


Suppose you find the only or the last item corresponding to the specified search. 
If you repeat searching, the Function Chart Builder warns you that it does not find 
any next fitting item. 


If the PC element or the terminal is found, the Function Chart Builder selects it (them) and 
shows the corresponding page in the PC Section window. 


4.5.5.7 Edit | Process Conflicts 
Shortcuts 
Keys: F4 
Mouse: double-click on a line indicating error in the Output window. 
The Function Chart Builder offers this command to support solution of paste conflicts. 


Use this command to open the Connect dialog box with the connection, which caused a 
connection conflict during pasting. 
Repeat this command to change to every conflicting connection. 
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4.5.5.8 Edit | Call Parameters... 


Shortcut: ENTER 


Use this command to inspect and modify call parameter values of the selected PC element in the 
active PC Section window. 
The Function Chart Builder opens the Edit Call Parameters dialog box. 


=> Edit Call Parameters 


Callname: CONTRM 
Item Designation: PC1.2 


Call Parameter Value 


Place in the cycle time table - 


Cyclicity in ms : 
Place in the cycle time table - 


Currently not usec 


2 C2 


penned — a 


Figure 4-65. Edit Call Parameters 


¢ Callname and Item Designation 
These static text lines show callname and item designation of the PC element, which is 
currently selected in the PC Section window. 
¢ Call Parameter and Value 
Edit here the value of the call parameter, which is selected in the list box. 
Use up and Down keys to change the selection in the list box. 


¢ List Box 


Contains all call parameters and values. 
Use up and DowNn keys to select a call parameter. 
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4.5.5.9 Edit | DB Terminal Values... 
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Use this command to edit terminal values of DB elements in the active DB Section window. 


The Function Chart Builder opens the Edit DB Terminal Values dialog box. 


= Edit DB Terminal Values - Al1.10 


Analog Input : [Base part +] LF.LR 6.10 
Al1.14 


OVERFLOW 
ERR 
UPDATED 
166.666 RANGEMAX 
-166.666 RANGEMIN 
-16..16U — cCONU_PAR 
6 — LIN CODE 
1s SCANT 
§ — FILTER_P 
8.4% DEADB 
OUF_CTRL 
TESTED 
ERR_CTRL 
ERR_UAL 


Figure 4-66. Edit DB Terminal Values 


¢ Callname 


(static text) 
The verbose callname of the selected DB element. 


¢ Part of DB Terminals 


Drop down the list box part to see all parts (groups) of DB terminals. Select the 
appropriate part (group) here. The text box part shows the selection. 


¢ Logical File, Logical Record 


A hint for storage of the DB element in the internal representation. 
(Not for all DB elements.) 
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- Rectangle 
(symbolizing the selected part of DB terminals) 


Type the new DB terminal values in the editable fields on the left side of the rectangle or 
leave the shown values or default values unchanged. 


For DB elements, which have the physical address terminals BUS, STATION, and 
POSITION, the Function Chart Builder checks that the new DB element does not collide 
with physical addresses of the existing DB elements. 

BUS=0, STATION=0, and POSITION=0 means an unspecified address. 


From referencing DB elements, such as DSP, MVB, or MVI, you can directly switch to 
referenced DB elements, such as a DAT or MVC, by clicking with the right mouse button 
on the corresponding REFn or CHANNEL2» terminal. 


¢ Default 


Activate this button to set (restore) the default values as they are defined in the (original) 
DB element description. 


The values from a possible template are overridden. 


For setting up a template see the Edit | Create - for DB Section command. 


- Apply 
Activate this button to edit DB terminal values for more than one element. 


A similar action as that of the OK button but you remain in the Edit DB Terminal Values 
dialog. 


* Previous 
Activate this button to switch to the previous DB element instance displayed in the 


Instance, Name, Attr., Callname, Address list box of the DB Section window. 


NOTE 


The instance and kind filters in the Instance, Name, Attr., Callname, Address 
list box of the DB Section window are taken into account. 


« Next 
Activate this button to switch to the next DB element instance displayed in the Instance, 


Name, Attr., Callname, Address list box of the DB Section window. 


NOTE 


The instance and kind filters in the Instance, Name, Attr., Callname, Address 
list box of the DB Section window are taken into account. 


The Function Chart Builder assigns the values to the terminals of the DB instance if the values 
are legal. 
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4.5.5.10 Edit | Symbol Values... 
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Shortcut: ENTER 


Use this command to inspect the symbol values of an instantiated type circuit that is selected in 
the active PC Section window or DB Section window. 


Edit Symbol Yalues 


Symbol Kind 
Type Circuit: era ® lu ©Opu OLu 


Symbol Name Type Y¥alue [_] Symbol Substituted 


DLNR [aria [imoDuLe> 
a] 


:4*18 = <DIMODULE> 


Figure 4-67. Edit Symbol Values 


* Type Circuit 


This static text shows the name of the element, which is currently selected in the active PC 
Section window or DB Section window. 


¢ Symbol Kind 
The Function Chart Builder indicates kind of the symbol by the selected option. 


If this group box does not appear, the Edit Symbol Values dialog box contains the 
instance-unique (IU) symbols of an advanced type circuit, which are used in variants (IFs) 
and loops. 


¢- Symbol Name 


This text box repeats the name of the selected symbol in the list box below. 


¢ Type 
This text box repeats the type of the selected symbol in the list box below. 
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¢ Value 


You can modify here the value of the symbol (only if symbol kind is instance-unique (IU) 
and project-unique (PU) and if Symbol Substituted check box is cleared). 


For non-calculated symbols 
(B - boolean, I - integer, IL - long integer, R - real, T - time, TR - time as real, A* - string) 
the value can be one of the following: 


- Constant 
— Symbol 


— Symbolic expression with concatenated constants and symbols from within the 
selected type circuit or circuit, for example, CH<%CH_NR%>, or from outside 
the selected type circuit or circuit, for example, MOD<MOD_NR>. 


For calculated symbols 
(CB - calculated boolean, CI - calculated integer, CIL - calculated long integer, and CR - 
calculated real) the value can be one of the following: 


- Constant 
— Symbol 


- Symbolic formula with arithmetical, logical, and relational operators, constants, and 
symbols from within the selected type circuit or circuit, for example, 
<%CH_NR%> + 2, or from outside the selected type circuit or circuit, for example, 
10.0 * <MM_PER_INCH>. 


See also Section 4.4.5.6, Use and Evaluation of Symbols. 


¢ Symbol Substituted 


For non-calculated symbols 
(B - boolean, I - integer, IL - long integer, R - real, T - time, TR - time as real, A* - string) 


— Select it to show result as value 
— Clear it to show symbolic expression as value. 


For calculated symbols 
(CB - calculated boolean, CI - calculated integer, CIL - calculated long integer, and CR - 
calculated real) 


- Select it to show result as value 


- Clear it to show formula as value. 


« List Box 


All symbols of the selected type circuit are listed in the list box with their names, types, 
and values. 


The Function Chart Builder updates the actual value of the symbols in the list box and in the 
internal representation. 
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4.5.5.11 Edit | Document Texts... 


4.5.6 View Menu 


Use this command to specify the text fields of the footer. 


The footer appears at the bottom of each page of your documents, such as diagrams, data base 
listings. 


If you are working on a node, you can define the texts in the footer differently for the documents 
of each PC program and of the DB section. 


The Function Chart Builder displays a dialog box with the template of the footer. 


Edit Document Texts - PC1 


AS B BA Automation and Drives 


Figure 4-68. Edit Document Texts 


Use the scroll box or resize the dialog box to see the other parts of the template. 


Use TAB and SHIFT+TAB to move the cursor to the text fields of the template and edit the text you 
wish to appear in the footer of your documents. 


4.5.6.1 View | Function Chart 
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If you have no open or iconized PC Section windows, use this command to define the 
PC Section window with the function chart to be opened by the next File | Open Section | PC 
command. 


Else use this command to activate the PC Section window with the function chart, or to open it 
additionally to the PC Section window with the tree diagram. 


The Function Chart Builder makes the editing functions for function chart and PC terminals 
available. 


A check mark ‘ ¥ ” appears next to the menu item if you selected it recently. 
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4.5.6.2 View | Tree 


4.5.6.3 View | Zoom... 


Zoom 100% | 


If you have no open or iconized PC Section windows, use this command to define the 
PC Section window with the tree diagram to be opened by the next File | Open Section | PC 
command. 


Else use this command to activate the PC Section window with the tree diagram, or to open it 
additionally to the PC Section window with the function chart. 


The Function Chart Builder makes the editing functions for tree diagrams and layout functions 
available. 


A check mark ‘ ¥ ’ appears next to the menu item if you selected it recently. 


Use this command to set the zoom factor for the PC Section windows on the screen. 


Percentage: 


Figure 4-69. Zoom Function Chart or Tree Diagram 


+ Percentage 
The text box part of this drop-down combo box shows the zoom factor. 


Edit any value here between 20% and 400%. 
Or select any of the preset value in the list box part. 


If a PC Section window with the function chart is active, the Function Chart Builder sets the 
zoom factor for the function charts. 


If a PC Section window with the tree diagram is active, the Function Chart Builder sets the 
zoom factor for the tree diagrams. 


4.5.6.4 View | Item Designations 
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Alternative to View | Phys. Addresses. 


Use this command to identify the connections to DB terminals by item designation in the 
function chart of the application (both on the screen and in the printed documents). 


Available only for Advant Controller 400 Series, Advant Controller 70, and 110. 


A check mark ‘ ¥ ’ appears next to the menu item if you selected it recently. 
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4.5.6.5 View | Phys. Addresses 


Alternative to View | Item Designations. 


Use this command to identify the connections to DB terminals by physical address, that is, by 
bus, station, and position numbers, in the function chart of the application (both on the screen 
and in the printed documents). 


Available only for Advant Controller 400 Series, Advant Controller 70, and 110. 


A check mark ‘ ¥ ’ appears next to the menu item if you selected it recently. 


4.5.6.6 View | All Elements 


Alternative to the View | Structure Elements and View | Top of Page Elements commands. 
Use this command to expand the tree diagram in the active PC Section window. 


The Function Chart Builder displays all the PC elements on all levels. 
A check mark ‘¥ ’ appears next to the menu item if you selected it recently. 


4.5.6.7 View | Structure Elements 


Alternative to the View | All Elements and View | Top of Page Elements commands. 
Use this command to compress moderately the tree diagram in the active PC Section window. 


The Function Chart Builder displays only the structure elements. 
A check mark ‘ ¥ ’ appears next to the menu item if you selected it recently. 


4.5.6.8 View | Top of Page Elements 


Alternative to the View | All Elements and View | Structure Elements commands. 
Use this command to compress the tree diagram in the active PC Section window. 


The Function Chart Builder displays only the PC elements with page division. 
A check mark ‘ ¥ ’ appears next to the menu item if you selected it recently. 


4.5.6.9 View | Sort by Name 


Use this command to 


¢ List all DB elements sorted by name in the DB Section window 
(alternative to View | Sort by Instance) 


A check mark ‘ ¥ ” appears next to the menu item if you selected it recently. 


4.5.6.10 View | Sort by Number 
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Alternative to View | Sort by Name. 


A check mark ‘ ¥ ’ appears next to the menu item if you selected it recently. 
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4.5.6.11 View | Sort by Instance 


Alternative to View | Sort by Name. 
Use this command to list all DB elements sorted by instance in the DB Section window. 


A check mark ‘ ¥ ’ appears next to the menu item if you selected it recently. 


4.5.6.12 View | Toolbar 
Toggle switch. 


Use this command to display and hide the Toolbar, which includes buttons for some of the most 
common commands in the Function Chart Builder. 


A check mark ‘ ¥ ’ appears next to the menu item when the Toolbar is displayed. 


4.5.6.13 View | Status Bar 


Toggle switch. 


Use this command to display and hide the Status Bar, which describes the action to be executed 
by the selected menu item or toolbar button, and keyboard latch state. 


A check mark ‘ ¥ ’ appears next to the menu item when the Status Bar is displayed. 


4.5.7 Options Menu 


4.5.7.1 Options | Preferences... 


Use this command to customize the behavior of the Function Chart Builder. 


Set your preferences in the following dialog box: 


= Preferences 


ave and Restore Recent Selection 
rompt Before Saving ODB 
enerate Source Code on Exit 


llow Confirmation by Mouse for Target Control 


Delete Confirmation Symbol, TC/Cl Terminal Creation 


& PC Elements 
2 DB Elements & Query Undefined Symbols 


Ex] Symbols >] Query Undefined TC/CI Terminals 
EJ] TC/CI Terminals 


Figure 4-70. Preferences 
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¢ Update Function Chart on Apply 


Select this check box to update the PC diagram during repeated creation of PC elements or 
repeated connection by the Apply button in the Create Element, Connect, 
Create/Edit Name, Create/Edit Unit, and Create/Edit Force Value dialog boxes. 


Clear this check box to update the PC diagram only at leaving these dialog boxes. 


¢ Minimize Output While Working 


Select this check box to minimize (iconize) the Output window during execution of 
commands, which fill the Output window, like File | Generate Source, 

File | Backtranslate Source. 

If the Output window is iconized, your PC executes such commands faster. 


After execution of the command the Function Chart Builder restores the Output window. 


Clear this check box to keep the Output window open during code generation, 
backtranslation, and so on. 


« Save and Restore Recent Selection 


Select this check box to save the following items at the end of the current Function Chart 
Builder session or at the closure of a window: 


— Selected elements in the PC Section, DB Section, and Name Table windows 
- Marked PC terminal. 


The Function Chart Builder restores the saved selection at the start of the next session or at 
the opening of the window. 


Clear this check box to skip saving and restoring the recent selection. 


- Prompt Before Saving ODB 


Select this check box if you want to be prompted each time you have not saved 
modifications in the internal data representation and you 


- Backtranslate source code without initialization 


- Check PC source. 


¢ Generate Source Code on Exit 


Select this check box to be alerted for source code generation each time when you exit the 
Function Chart Builder and there are some changes in the application which you want to 
save. 


The Function Chart Builder starts File | Generate Source - for Node 


¢ Delete Confirmation 


4-120 


Select the check boxes to make the Function Chart Builder display the following warning 
message before the execution of a corresponding Edit | Delete command: 


Do you really want to delete ... ? 


Clear the check boxes to suppress warning messages before the execution of a 
corresponding Edit | Delete commands. 
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4.5.7.2 Options | Workspace... 


Use this command to define the initial workspace for the (following) Function Chart Builder 
sessions. 


The Function Chart Builder saves general workspace parameters at the end of every Function 
Chart Builder session, for example, position and size of the Function Chart Builder application 
window, view options, zoom factor, sort order, and preferences. 


The Function Chart Builder saves also object-specific workspace parameters at the end of every 
Function Chart Builder session for the selected object, for example, number, status, position, 
and size of the windows, sort order, recent selections, and filters. 


The Function Chart Builder sets the workspace parameters for the selected object at the start of 
the next session again depending on the selected option in the following dialog box: 


Initial Workspace 


@L 


oO Preferences Only 


Figure 4-71. Workspace 


- Last Node, TC, Cl Workspace Used 


Select this option to make the Function Chart Builder restore the workspace parameters for 
the selected object at the start of every session as they were saved at the end of the previous 
session for the same object. 


Both general and object-specific workspace parameters will be restored. 


- Preferences Only 


Select this option to make the Function Chart Builder to start a session without restoring 
object-specific workspace parameters. 


Only general workspace parameters will be restored. 
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4.5.8 PC-Section Menu 


4.5.8.1 PC-Section | Goto Element > 
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Submenus: 


PC-Section | Goto Element | Previous 
Shortcut: UP 


Use this command to select the previous PC element in the execution order within the PC 
program. 


The Function Chart Builder moves the object cursor to this PC element and displays the 


corresponding page in the active PC Section windows. 


NOTE 


To be able to use the shortcut, be sure the slide mode is cleared. 
See the Window | Slide command. 


PC-Section | Goto Element | Next 

Shortcut: DOWN 

Use this command to select the next PC element in the execution order within the PC program. 
The Function Chart Builder moves the object cursor to this PC element and displays the 


corresponding page in the active PC Section windows. 


NOTE 


To be able to use the shortcut, be sure the slide mode is cleared. 
See the Window | Slide command. 


PC-Section | Goto Element | Lower Level 
Shortcut: CTRL+RIGHT 


Use this command to select the first PC element on the level below the currently selected 
element. 


The Function Chart Builder moves the object cursor to this PC element and displays the 


corresponding page in the active PC Section windows. 


NOTE 


To be able to use the shortcut, be sure the slide mode is cleared. 
See the Window | Slide command. 


PC-Section | Goto Element | Higher Level 
Shortcut: CTRL+LEFT 


Use this command to select the PC element on the level above the currently selected element. 
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The Function Chart Builder moves the object cursor to this PC element and displays the 
corresponding page in the active PC Section windows. 


NOTE 


To be able to use the shortcut, be sure the slide mode is cleared. 
See the Window | Slide command. 


PC-Section | Goto Element | Previous on Level 


Use this command to select the previous PC element on the same level as the currently selected 
element. 


The Function Chart Builder moves the object cursor to this PC element and displays the 
corresponding page in the active PC Section windows. 


PC-Section | Goto Element | Next on Level 


Use this command to select the next PC element on the same level as the currently selected 
element. 


The Function Chart Builder moves the object cursor to this PC element and displays the 
corresponding page in the active PC Section windows. 


PC-Section | Goto Element | Top 

Shortcut: HOME 

Use this command to select the first PC element of the program. 

The Function Chart Builder moves the object cursor to this PC element and displays the 


corresponding page in the active PC Section windows. 


NOTE 


To be able to use the shortcut, be sure the slide mode is cleared. 
See the Window | Slide command. 


PC-Section | Goto Element | Bottom 

Shortcut: END 

Use this command to select the last PC element of the program. 

The Function Chart Builder moves the object cursor to this PC element and displays the 


corresponding page in the active PC Section windows. 


NOTE 


To be able to use the shortcut, be sure the slide mode is cleared 
See the Window | Slide command. 
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4.5.8.2 PC-Section | Goto Page > 


Submenus: 


PC-Section | Goto Page | Previous 
Shortcut: PGUP 
Use this command to go to the previous page of the function chart or tree diagram. 


If the PC Section window with the function chart is active, the Function Chart Builder displays 
the previous page of the function chart. The last element of the previous page is selected. 


If some other window is active, the Function Chart Builder scrolls the diagram or list one screen 


page up. 


NOTE 


To be able to use the shortcut, be sure the slide mode is cleared. 
See the Window | Slide command. 


PC-Section | Goto Page | Next 
Shortcut: PGEDOWN 
Use this command to go to the next page of the function chart or tree diagram. 


If the PC Section window with the function chart is active, the Function Chart Builder displays 
the next page of the function chart. The first element of the next page is selected. 


If some other window is active, the Function Chart Builder scrolls the diagram or list one screen 


page down. 


NOTE 


To be able to use the shortcut, be sure the slide mode is cleared. 
See the Window | Slide command. 


PC-Section | Goto Page | Number... 


Use this command to switch to the specified page of the function chart. 


Figure 4-72. Goto Page 
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¢ Number 


Open the list box part of this drop-down combo box to see page numbers of existing pages 
of the diagram. 


Select a page number here to define the page, to which you want to go. 


Or edit in the text box part an existing page number. 


If the page exists, the Function Chart Builder displays it in the active PC Section windows and 
sets the object cursor to the first PC element on this page. 


4.5.8.3 PC-Section | Select... 


Use this command to select one or more PC elements (or instantiated type circuits), a whole 
subtree of PC elements or a whole PC program. 


Use this command before Edit | Cut, Edit | Paste and PC-Section | Layout | Delete Page 
Division. 
= Select PC Section 


PC Elements 


From Item Designation: 


To: 


PC1.1.4 [+] 
ToEnd Of Subtree | 


Figure 4-73. Select PC Section 


- From Item Designation 
Reflects the current selection in the PC Section window. 


Edit the text box part directly to define the first element of the selection. 
Or open the drop-down list box part containing the selection history (the recent selected 


item designations) and select the first element there. 
-To 
Edit the text box part directly to define the last element of the selection. 


Or open the drop-down list box part containing the selection history (the recent selected 
item designations) and select the last element there. 


¢ To End of Subtree 


Activate this button to fill the To text box with the last element of the subtree. 
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4.5.8.4 PC-Section | Execution Order > 


Submenus: 


PC-Section | Execution Order | Move Up 


Use this command to move the selected PC element or instantiated type circuit one position up 
(forward) in the execution order. 


If you move a structure element, its subordinate elements are also moved. 


PC-Section | Execution Order | Move Down 


Use this command to move the selected PC element or instantiated type circuit one position 
down (backward) in the execution order. 


If you move a structure element, its subordinate elements are also moved. 


4.5.8.5 PC-Section | Modify Item Designation... 


Use this command to modify the last figure (part number) in the item designation of the selected 
PC element or type circuit. 


= Modify Item Designation 


Callname: AND 


Old Item Designation: |PC1.1.1 


New Item Designation: |PC1.1.8 


Figure 4-74. Modify Item Designation 


¢ Callname 


Shows the callname of the selected PC element. 


* Old Item Designation 


Shows the old item designation of the selected PC element. 


¢ New Item Designation 
Edit here the new item designation that has to be assigned to the selected PC element. 
Change only the last number in comparison with the old item designation. 


If the modification is valid, the Function Chart Builder changes the item designation and 
updates the PC diagram in the active PC Section windows. 
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4.5.8.6 PC-Section | Renumber Lower Level 


Use this command to renumber the item designation of the subordinate elements of the selected 
PC element. 

By renumbering, you can match the subordinate elements to their new execution order after 
moving or inserting PC elements (or type circuits). 


This command is available only in off-line mode and is effective only on the one level 
immediately below the selected PC element. 


The new numbering of the subordinate elements begins with 1 and is increased by 1. 
Ranges required by type circuit contents are observed. 


The Function Chart Builder updates the active PC Section windows. 


4.5.8.7 PC-Section | Computing Time > 
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Available only for Advant Controller 70 and 110. 


Submenus: 


PC-Section | Computing Time | Element... 


Use this command to show the computing time of the selected PC element. 


= Computing Time for Element 


Callname. PCPGM 


Item Designation: PC1 


Computing Time: 0.690 ms 


Figure 4-75. Computing Time for Element 


PC-Section | Computing Time | Unit... 


Use this command to show the computing time and capacity-use of one or more executable units 
in the target. 


If you select a structure element other than PCPGM, the Function Chart Builder calculates the 
computing time and controller capacity-use only for this executable unit. 

If you select the PCPGM, computing times and controller capacities are calculated for all the 
other (subordinate) executable units, too. 


The Function Chart Builder has one algorithm to calculate. 

The PC elements of the selected executable units are created. Only the PC element execution 
times are taken into account. The resulting values are displayed in the PC Elements column 
group. The values can be used as a first estimate and are typically less then the real computing 
times and capacity loads on the target. 


Select the structure element of an executable unit or the PCPGM program module in the 
PC Section window. 
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The Function Chart Builder presents the resulting values in the following dialog box: 


Computing Time for Unit 


Calculated from: PC Elements DB. PC. Connections 


0.09375 


PCPGM ; ; 0.799 3.995 
CONTRM p : 0.87 1.74 


CONTRM : : 0.7023 1.405 
MASTER i . 0.726 0.363 


Figure 4-76. Computing Time for Unit 


¢ Designation, Callname, Cycletime 


Contain the PCPGM with its subordinate executable units, or just the executable unit 
selected in the PC Section window, and also some other time-consuming activities of the 
target. 


They are listed by item designation (or abbreviation of DB element group), callname and 
cycle time. 


¢ PC Elements - Comp.Time, Capacity 


Computing time necessary for the target to process the corresponding executable unit and 
the quotient “computing time divided by cycle time”. 


These values are calculated on the basis of pure PC element execution times. 
Take them as first estimate. 


- DB, PC, Connections - Comp.Time, Capacity 


Computing time necessary for the target to process the corresponding executable unit and 
the quotient “computing time divided by cycle time”. 


These values are calculated on the basis of PC element execution times, connections, DB 
elements, and implementation details. Take them as a very good approximation of real 
computing times and capacity load on the target. They reflect the worst case. 


NOTE 


This column group cannot filled with values on ASSOOES as no target code is 
available. 


PC-Section | Computing Time | Unit command. This column group cannot filled with values 
either if the *.TCD file with time data is missing for the selected node type. 


¢ Total 


The sum of all single capacities. 
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4.5.8.8 PC-Section | Page Layout > 


Submenus: 
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PC-Section | Page Layout | Insert Page Division... 


Use this command to insert a page division at the selected PC element or instantiated type cir- 


cuit. 


= Insert Page Division 


Actual Number: 0.0 


Page Number: EE | 


— | 


Copy Headline 


From Page: [ [+] 


Figure 4-77. Insert Page Division 


¢« Actual Number 


This static text shows the suggested number for the new page. 


- Page Number 


Edit here the new page number. Default value is the actual number. 


To insert a page with a soft page number: 


Accept the wildcard hash mark ‘#’ displayed in the Page Number text box, denoting 
automatic page assignment. 

The new page is inserted with the suggested page number. The subsequent soft page 
numbers, if there are any, up to the first fixed page number are incremented by the 
auto increment value as set with the PC-Section | Page Layout | Setup Page 
Increment command (default 1). 


Or enter #.# . That means the new page is given the next free page number in 
increments of 0.1. 


Or enter #.f (where fis a figure) to fix only the fraction of the suggested page number. 


To insert a page with a fixed page number: 


Edit a definite page number as nnnnn or nnnnn.f (where nnnnn and f are figures) 
instead. 

The new page is inserted with this page number. The subsequent soft page numbers, 
if there are any, up to the first fixed page number are incremented by the auto 
increment value as set with the PC-Section | Page Layout | Setup Page Increment 
command (default 1). 
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¢« Headline 


Edit here the text to appear in the lower right-hand corner above the footer on the new page 
of the function chart. 

You can enter the text from the scratch, or you load the headline of some existing page by 
From Page and Copy at first and change it. 


- From Page 


Edit here the number of the page, from which you want to copy the headline. 
Fill this text box only if you want to copy a headline by the Copy button before editing it 
in the Headline text box. 


+ Copy 


Activate this button to fetch the headline text from the page defined in the From Page text 
box and refresh the contents of the Headline text box. 


The Function Chart Builder inserts the new page division as specified only if the page division 
tules are not violated. Otherwise error messages are displayed. 


In the tree diagram, the page division is indicated by a dash line and the first words of the 
headline text behind the element. 


PC-Section | Page Layout | Modify Page Division... 


Use this command to modify the page number and the headline of the selected page division. 


= Modify Page Division 


Actual Number: 0.0 


Page Number: 


— | 


Copy Headline 


FromPage:[___| [3] 


Figure 4-78. Modify Page Division 


¢« Actual Number 


This static text shows the number of the selected pages before modification. 


- Page Number 


Edit here the new fixed page number in nnnnn or nnnnn.f form (where nnnnn and f are 
figures). Default value is the actual number. 
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« Headline 
Shows the old headline text, if any, of the selected page. 


Edit here the text to appear in the lower right-hand corner above the footer on the selected 
page of the function chart. 


You can enter the text from the scratch, or you load the headline of some existing page by 
From Page and Copy at first and change it. 


- From Page 


This drop-down combo box is relevant only if you want to copy a headline by the Copy 
button into the Headline text box. 


Open the list box part to see the existing pages. Select here the number of the page, from 
which you want to copy the headline. 


Or you edit the page number in the text box part. 


+ Copy 


Activate this button to fetch the headline text from the page defined in the From Page 
drop-down combo box and refresh the contents of the Headline text box. 


PC-Section | Page Layout | Delete Page Division... 


Use this command to delete page divisions attached to one or more selected PC elements. 
See Section 4.5.8.3, PC-Section | Select... for selecting several PC elements. 


A page division is deleted only if the resulting pages fit the selected page division format and 
the page division rules are not violated. 


PC-Section | Page Layout | Copy Headlines... 


Use this command to copy the headline of the selected page division to all headlines of a speci- 
fied range of pages. 


Figure 4-79. Copy Headlines 
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- From Page 


This static text shows number of the page, the headline of which is to be copied. 


¢« Headline 


This static text shows the headline to be copied. 


¢ To Start Page 


Edit here the number of the first page of the range, to which the headline is to be copied. 


* Stop Page 


Edit here the number of the last page of the range, to which the headline is to be copied. 


PC-Section | Page Layout | Generate Page Division... 
Use this command to fully or partially reformat a PC program. 


The Function Chart Builder may suggest that you use this command as a result of a layout check 
after backtranslating a PC program without page division information or after a change of 
parameters using the File | Page Setup command. 


= Generate Page Division 


OJ Delete Headlines 


Stop Page: 


Figure 4-80. Generate Page Division 


- Start Page 


Edit here the first page number for the range of pages to be reformatted. 


* Stop Page 


Edit here the last page number for the range of pages to be reformatted. 


¢« Delete Headlines 


Select this check box if you want to delete the old headlines. 
Clear this check box if you want to preserve the old headlines. 


The Function Chart Builder processes the specified range of pages and applies the page division 
tules. 
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3BSE 001 978R0201 


PC-Section | Page Layout | Modify Page Numbers... 


Use this command to modify page numbers and page divisions. 


= Modify Page Numbers 


Page Divisions 
Start Page: 


@ Renumber Pages 
oO Shift Page Numbers 
O Soft Page Numbers First Page: 


Stop Page: 


© Fixed Page Numbers Step: 


Figure 4-81. Modify Page Numbers 


- Renumber Pages 


Use this option to renumber the pages within a range. 
Use this command for ranges containing only fixed page divisions. 


To fix soft page divisions, use the same Layout | Modify Page Numbers command with 
Soft Page Numbers option first. 


¢ Shift Page Numbers 


Use this option to shift the page numbers within a range of pages by the value of Step, 
that is, add an offset to all page numbers within a range. 


Use this command for ranges containing only fixed page divisions. 


To fix soft page divisions, use the same Layout | Modify Page Numbers command with 
Soft Page Numbers option first. 


* Soft Page Numbers 


Use this option to change fixed page numbers to soft page numbers renumber the pages 
within a range. 


Remember 
— A fixed page is inserted with a definite number and without using the wildcard #. 


— A soft page has no final definite number, just a relative position, it is inserted using 
the wildcard #. 


For more information see the PC-Section | Page Layout | Insert Page Division 
command, description of Page Number text box. 
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- Fixed Page Numbers 


Use this option to change soft page numbers to fixed page numbers renumber the pages 
within a range. 


Remember 
— A fixed page is inserted with a definite number and without using the wildcard #. 


— A soft page has no final definite number, just a relative position, it is inserted using 
the wildcard #. 


For more information see the PC-Section | Page Layout | Insert Page Division 
command, description of Page Number text box. 


- Start Page 


Edit here the actual first page number of the range, where the page numbers are to be 
modified. 


* Stop Page 


Edit here the last page number of the range, where the page numbers are to be modified. 


- First Page 


Edit here the number that the first page of the range obtains after the modification. 


- Step 


If Renumber Pages is selected, edit here the value, by which the numbers of consecutive 
pages of the range have to differ. 


If Shift Page Numbers is selected, edit here the value, by which the page numbers of the 
range have to be shifted. 


The offset can be positive or negative. 


PC-Section | Page Layout | Setup Page Increment... 


Use this command to set the value by which the numbers of consecutive pages differ. 
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= Setup Page Increment 


Auto Increment: 


Figure 4-82. Setup Page Increment 
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« Auto Increment 
The Function Chart Builder displays the default auto increment value | in the text box. 
Edit here a value between | and 100. 


The Function Chart Builder assigns page numbers by incrementing a page counter by the auto 
increment value. 


4.5.9 PC-Terminal Menu 


4.5.9.1 PC-Terminal | Goto > 


Submenus: 


PC-Terminal | Goto | Previous 
Shortcut: LEFT 
Use this command to select the previous terminal of the selected PC element. 


NOTE 


To be able to use the shortcut, be sure the slide mode is cleared. 
See the Window | Slide command. 


PC-Terminal | Goto | Next 
Shortcut: RIGHT 


Use this command to select the next terminal of the selected PC element. 


NOTE 


To be able to use the shortcut, be sure the slide mode is cleared. 
See the Window | Slide command. 


PC-Terminal | Goto | First 


Use this command to select the first terminal of the selected PC element. 


PC-Terminal | Goto | Last 


Use this command to select the last terminal of the selected PC element. 


PC-Terminal | Goto | Sink... 


Shortcut: CTRL+R 
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If a source PC terminal is selected, use this command to move to a corresponding sink PC 
terminal and select it. 


=> Goto Terminal 


erminal: 


PC1.1:SINGLE 
PC1.1:SINGLE 


PC1:0N 


Figure 4-83. Goto Terminal 


* Terminal 
The text box part reflects the selection from the list box below. 
Edit here the name of the sink terminal, to which you want to go. 


The list box part shows all available sink terminals of the source, which is selected in the 
active PC Section window. 


If a sink PC terminal is selected, see PC-Terminal | Goto | Source to select its source. 


PC-Terminal | Goto | Source 
Shortcut: CTRL+R 


If a sink PC terminal is selected, use this command to move to the corresponding source PC 
terminal and select it. 


If a source PC terminal is selected, see PC-Terminal | Goto | Sink to select corresponding 
sinks. 


4.5.9.2 PC-Terminal | Mark 
Shortcut: KEYPAD 5 


Use this command to mark the terminal indicated by the cursor. That means you prepare this 
terminal for connection to other PC terminals. 
See the PC-Terminal | Connect Selected | To Marked command. 


The Function Chart Builder highlights the parent PC element, the marked terminal, and any 
connecting lines leading to the marked terminal. 
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4.5.9.3 PC-Terminal | Unmark 
Shortcut: SHIFT+KEYPAD 5 
Counterpart of PC-Terminal | Mark. 


Use this command to unmark the selected and marked PC terminal. That means you cancel the 
preparation of this terminal for connection to other PC terminals. 


The Function Chart Builder removes the highlight from the parent PC element, the marked 
terminal, and any connecting lines leading to the marked terminal. 


4.5.9.4 PC-Terminal | Connect... (common) 


i] Shortcut: CTRL+MINUS 


Use this command to connect the selected terminal to another terminal. 


Item Designation: 


Next: | Unconnected Terminal Apply/Next 


TC/CI Terminal... 


Symbol... 


Figure 4-84. Connect 


This dialog is mode-less. So you can select PC terminals in the PC Section window with the 
function chart, create DB elements, and so on, while the dialog box remains open. 
- Item Designation 


The text box part shows the item designation of the selected terminal. 
You can change the selection here and edit some other valid and existing item designation. 


The drop-down list box contains the recently selected terminals. 


« Next 


Select the condition for the “next terminal” in the list box part or edit it directly in the text 
box part. 


The Function Chart Builder steps to the “next terminal” on the basis of this condition if 
you activate the Apply/Next or the Next button. 
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°-To 


The Function Chart Builder fills this text box with the connection string of 
— The actual connection if the selected terminal is connected 
— The recent connection from the history if the selected terminal is unconnected 


The connection strings correspond to the AMPL source code syntax. 
A minus ~-” means that the PC terminal is inverted. 

Multiple connections are separated by comma ~,”. 

An empty string means no connection (disconnect). 


Proposed connections are highlighted. 


Accept the proposal or select another string from the list box part containing the recently 
used connection strings. 
Edit the connection in the text box part according to the AMPL source code syntax. 


Examples for specifying connection to: 


— Item designation: PC2.1.4:1 *42.3:2 =DI1.7 

— Name: BRAKE2 =RATE:ERR 

— Constant: 0 D=1 CD=0 MD=0 
D=“Ready” D=3.14 


- Multiple connections: - D=0, N=ZERO =DI1.7, N=OIL 
Examples for specifying: 

— Name: N=G03 

— Unit: U=m/s 


In case of paste conflicts the conflicting connect sting is highlighted. 


- Name 


Activate this button to append a source by name to the connection string of the selected 
terminal in the To text box. 


The Function Chart Builder opens the Connect by Name dialog box. 


= Connect by Name 


PC-Terminal: 


ZERO| 


Figure 4-85. Connect by Name 
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- Terminal 


The list box part contains all the names, which have the appropriate data type for the 
connection. Select a name here. 
The text box part reflects your selection. You can also edit here any existing name. 


- DB 


Activate this button to append a DB terminal to the connection string of the selected 
terminal in the To text box. 


The Function Chart Builder opens the Connect to DB dialog box. 


Connect to DB 


Filter/Instance: Filter/Name: DB Terminal: 


cf CUI Ed COL 
a || 


Instance Att. Callname Address 


Figure 4-86. Connect to DB 


- Filter/Instance 
Edit a filter in the text box part to list only DB elements with a certain instance name. 
Open the list box part to see the valid filters and select one. 
# is wildcard for board and channel numbers. 
- Instance 
The instance name of the selected DB element appears here. 


To change selection, you can also edit another instance name. 
The new selection will be effective in the Instance, Name, Attr., 
Callname, Address list box if you press ENTER (activate the OK button.) 


- Filter/Name 


Select a filter in the list box part or edit it directly in the text box part to list only DB 
elements with a certain name. The list box part contains the recently used filters. 


Wildcards ‘*’ and ‘?’ are also allowed. 
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Close the new filter condition with ENTER to make it effective. 


NOTE 


Be sure to select the View | Sort by Name command if you want to see the 
DB elements sorted alphabetically by name in the Instance, Name, Attr., 
Callname, Address list box. 


- Name 
The name of the selected DB element appears here. 


To change selection, you can also edit another name. 
The new selection will be effective in the Instance, Name, Attr., Callname, 
Address list box if you press ENTER (activate the OK button.) 


- DB Terminal 


The drop-down list box contains all terminals of the selected DB element, which can 
be connected to the PC terminal selected in the PC Section window. 
Select the DB terminal here. 


The text box part reflects your selection. You can also edit here any appropriate DB 
terminal. 


- Instance, Name, Attr., Callname, Address 


Lists the DB elements, which satisfy the filter conditions, by their instance, name, 
attribute, callname, and address. 


Select a DB element here. Your selection appears in the Instance and Name text 
boxes. 


Use the View | Sort by Name and View | Sort by Instance commands in the DB 


Section window to change sorting. 


NOTE 


Because the number of elements is not continually determined for this list, 
the position of the scroll box does not reflect the position of the selected 
item in the list. Nevertheless, all other features of the scrollbar are available. 


¢ Apply/Next 
Activate this button to build the connection with more than one terminal. 


A similar action as that of the OK button but you remain in the Connect dialog and the 
Function Chart Builder shows the item designation of the next free unconnected terminal 
in the Item Designation text box. 


NOTE 


You can use this button also to skip a terminal without leaving the Connect dialog 
if you clear the To text box or fill it just with one or more SPACES. 


« Next 


Activate this button to step to the next terminal without leaving the Connect dialog and 
without making any connection, that is, to skip terminals. 
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If the connection rules are fulfilled, the Function Chart Builder builds the connection and 
updates the PC diagram in the active PC Section window depending on the Update Function 
Chart on Apply preference option set by the Options | Preferences command. 


If you connect to a new name, create it at first by the PC-Terminal | Name | Create/Edit 
command. 


4.5.9.5 PC-Terminal | Connect Selected > 


Submenu for other active section windows than the PC Section window, 
or for active Name Table window: 


PC-Terminal | Connect Selected (stand-alone) 
Shortcut: ALT+MINUS 


Use this command to connect the selected terminal in the active window to the selected PC 
terminal: 


° If the DB Section window is active, connect the selected DB terminal (or the VALUE 
terminal of the selected DB element) to the PC terminal, which is selected in the PC 
Section window. 


° If the Name Table window is active, connect the selected name to the PC terminal, which 
is selected in the PC Section window. 


If the connection rules are fulfilled, the Function Chart Builder builds the connection and 
updates the PC diagram in the active PC Section window depending on the Update Function 
Chart on Apply preference option set by the Options | Preferences command. 


Submenus for the active PC Section window: 


PC-Terminal | Connect Selected | To Marked 

Shortcut: ALT+MINUS 

Use this command to connect the selected terminal to the marked PC terminal. 
For marking a terminal see the PC-Terminal | Mark command. 


If the connection rules are fulfilled, the Function Chart Builder builds the connection and 
updates the PC diagram in the active PC Section window depending on the Update Function 
Chart on Apply preference option set by the Options | Preferences command. 


PC-Terminal | Connect Selected | To Constant 
Shortcut: CTRL+K 


Use this command to connect a constant to the selected terminal. 
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Use this command also to modify a constant, which is connected to one or more terminals. 


=> Connect to Constant 


Type is BOOLEAN [ Example : D=0 ) 


Constant: 


p=-j 


Figure 4-87. Connect to Constant 


- Type, Example 


Shows the data type of the selected terminal and an example of assigning a constant. 


* Constant 
Edit here the constant. 
Be sure its data type corresponds to that of the selected terminal. 


If the connection rules are fulfilled, the Function Chart Builder builds the connection and 
updates the PC diagram in the active PC Section window depending on the Update Function 
Chart on Apply preference option set by the Options | Preferences command 


PC-Terminal | Connect Selected | To DB 
Shortcut: CTRL+B 
Use this command to connect the selected terminal to a DB terminal. 


The Function Chart Builder opens the Connect to DB dialog box. 
For dialog see PC-Terminal | Connect (common) command, ¢ DB. 


If the connection rules are fulfilled, the Function Chart Builder builds the connection and 
updates the PC diagram in the active PC Section window depending on the Update Function 
Chart on Apply preference option set by the Options | Preferences command. 


PC-Terminal | Connect Selected | By Name 
Shortcut: CTRL+A 
Use this command to connect the selected terminal to a source by the name of the latter. 


The Function Chart Builder opens the Connect by Name dialog box. 
For dialog see PC-Terminal | Connect (common) command, * Name. 


If the connection rules are fulfilled, the Function Chart Builder builds the connection and 
updates the PC diagram in the active PC Section window depending on the Update Function 
Chart on Apply preference option set by the Options | Preferences command. 
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4.5.9.6 PC-Terminal | Disconnect... 
Shortcut: CTRL+SHIFT+MINUS 
Select a terminal before choosing this command. 


If you disconnect an output with multiple sinks, the Function Chart Builder displays the 
Disconnect dialog box. 


= Disconnect - PC1.1:RUN 


Figure 4-88. Disconnect 


«From 


The list box shows the all input terminals, which are connected to the selected output 
terminal. 


Select the one to be disconnected here. 


The text box reflects your selection. You can also edit here the name of the input terminal 
to be disconnected. 


+ Apply 
Activate this button to disconnect a sink. 


A similar action as that of the OK button but you remain in the Disconnect dialog and the 
Function Chart Builder prepares the item designation of the next connected sink in the 
Item Designation text box. 


To remove a name from a selected PC output terminal, use the PC-Terminal | Name | Delete 
command. 
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4.5.9.7 PC-Terminal | Name > 


Submenus: 


PC-Terminal | Name | Create/Edit... 
Shortcut: F5 


Use this command to name or rename a PC terminal, in fact, to create or change an alias name 
for a source, that is, 


° Either for an output terminal of a PC element 


° Or for a constant or a DB element terminal connected to an input terminal of a PC element 
in an existing connection. 


= Create/Edit Name 


Item Designation: 


fests) (oe 


Name: 


Figure 4-89. Create/Edit Name 


- Item Designation 


The text box part shows the item designation of the selected PC terminal. 
You can also edit here the item designation. 


The drop-down list box part contains item designations of the PC terminals, which were 
recently involved in creation or edition of names. 

They are either input terminals, to which a constant or a DB terminal is connected, or 
output terminals. 

Select here a terminal to copy it to the text box part. 


- Name 


Edit here the name for the source associated with the terminal, which is shown by 
Item Designation. 


The drop-down list box part contains all the existing names. 
Select here a name to copy it to the text box part. 
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+ Apply 
Activate this button to create or edit more than one name. 
A similar action as that of the OK button but you remain in the Create/Edit Name dialog. 


The Function Chart Builder creates the specified name or changes the name as specified, and 
defines or redefines it as alias for the source, which is associated with the selected PC terminal. 


To inspect names attached to other terminals, use the PC-Terminal | Name | Create/Edit 
command without entering any new data, or open the Name Table window by the 
Window | Name Table command. 

PC-Terminal | Name | Delete 

Shortcut: SHIFT+F5 


Use this command to remove the assigned name from the selected terminal. 


4.5.9.8 PC-Terminal | Unit > 


Submenus: 


PC-Terminal | Unit | Create/Edit... 

Shortcut: ALT+F5 

Use this command to attach a unit to a PC terminal, in fact, to a source, that is, 
° Either for an output terminal of a PC element 


° Or for a constant or a DB element terminal connected to an input terminal of a PC element 
in an existing connection 


Use this command also to edit already assigned units. 


= Create/Edit Unit 


Item Designation: 
poze] [aoe oa 


= 
: 


Figure 4-90. Create/Edit Unit 


- Item Designation 


The text box part shows the selected PC terminal. 
You can also edit here the item designation. 


The drop-down list box part contains the terminals, to which units were recently assigned. 
Select here a terminal to copy it to the text box part. 
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¢ Unit 
Edit here the unit for the terminal, which is shown by Item Designation. 
The unit may consist of maximum 6 character. 


The drop-down list box part contains the units, which were recently assigned to terminals 
or edited. 
Select here a unit to copy it to the text box part. 


+ Apply 
Activate this button to assign units to more than one terminal. 
A similar action as that of the OK button but you remain in the Create/Edit Unit dialog. 


The Function Chart Builder and assigns the specified unit to the selected PC terminal. 


NOTE 


In the function chart the Function Chart Builder shows the unit only for a constant 
source and only at the input terminal, which was connected at first to the constant. 


To inspect units attached to other terminals, use the PC-Terminal | Unit | Create/Edit 
command without entering any new data. 


PC-Terminal | Unit | Delete 
Shortcut: SHIFT+ALT+F5 


Use this command to remove the attached unit from the selected terminal. 


4.5.9.9 PC-Terminal | Invert 


Shortcut: CTRL+I 


Use this command to invert the logical condition of the selected boolean input terminal, if the 
terminal can be inverted. 


The Function Chart Builder shows the inversion graphically by adding or removing a small 
circle at the terminal in the function chart. 


4.5.9.10 PC-Terminal | Insert 
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Shortcut: CTRL+PLUS 


Use this command to insert an additional PC terminal or a set of additional PC terminals if the 
PC element can be expanded. 


The Function Chart Builder increments the corresponding call parameter. Terminals (terminal 
sets) are always inserted after the last terminal (set). 
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4.5.9.11 PC-Terminal | Delete 
Shortcut: CTRL+SHIFT+PLUS 
Use this command, if the PC element allows it, to delete a PC terminal or a set of PC terminals. 


The Function Chart Builder decrements the corresponding call parameter value. 


NOTE 


The last terminal (terminal set) is always deleted independently of selection or 
existing connections of that terminal. 
Make sure to relocate the connections of the last terminal (set) before deleting. 


4.5.10 Window Menu 


4.5.10.1 Window | Cascade 


Use this command to arrange all open document windows in a partly overlapping fashion. 


4.5.10.2 Window | Tile Horizontally 


Use this command to arrange all open document windows one above the other in a non- 
overlapping fashion. 


4.5.10.3 Window | Tile Vertically 


Use this command to arrange all open document windows side by side in a non-overlapping 
fashion. 


4.5.10.4 Window | Arrange Icons 
Use this command to arrange the icons of minimized document windows along the bottom of 


the application window. 


NOTE 


Some or all of the icons may be covered by open document windows in the 
application window. 


4.5.10.5 Window | Resize 
If one of the following windows is active, use this command to resize it to its default size 
¢ DB Section window 
° Symbol Section window 
¢ Name Table window. 


The default size is a minimum size, which allows access of all controls of these windows 
without the need for scrolling. The default size may differ from the initial size when opening the 
window from the recent workspace. 


3BSE 001 978R0201 4-147 


AdvaBuild® Function Chart Builder User’s Guide 
Chapter 4, Runtime Operation 


4.5.10.6 Window | Slide 


Shortcut: SCROLL LOCK 
Toggle switch. 
Use this command to toggle slide mode on or off. 


Set the slide mode to enable sliding of window contents by cursor keys like LEFT, DOWN. 
Clear the slide mode to enable selecting PC elements, list elements, PC terminals, and so on by 
the cursor keys. 


See also Section 4.4.1.2, How to Use the Mouse and Section 4.4.1.3, Using the Keyboard 
Instead of the Mouse. 


A check mark ‘ ¥ ’ appears next to the menu item if you selected it recently. 


4.5.10.7 Window | Close All 


Use this command to close all document windows. 


4.5.10.8 Window | *.ODB 


Shortcut: ALT+number 


,where number = 1, 2,... 9, 0 corresponds to the ordinal 1, 2,... 9, 10, which was assigned to this 
window at its creation during the current Function Chart Builder session. 


Use this command to open or activate the *.ODB window. 


4.5.10.9 Window | Output 


Shortcut: ALT+number 


,where number = 1, 2,... 9, 0 corresponds to the ordinal 1, 2,... 9, 10, which was assigned to this 
window at its creation during the current Function Chart Builder session. 


Use this command to open or activate the Output window. 


4.5.10.10 Window | Name Table 


Shortcut: ALT+number 


,where number = 1, 2,... 9, 0 corresponds to the ordinal 1, 2,... 9, 10, which was assigned to this 
window at its creation during the current Function Chart Builder session. 


Use this command to open or activate the Name Table window. 


4.5.10.11 Window | 1, 2, ... (Activate Section Windows) 
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Shortcut: ALT+number 


,where number = 1, 2,... 9, 0 corresponds to the ordinal 1, 2,... 9, 10, which was assigned to this 
window at its creation during the current Function Chart Builder session. 


Use this command to activate the document window listed with number 1, 2,... at the bottom of 
the Window menu. 


They are generally windows for different sections of the object, you are working on, for 
example, PC Section window. 
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4.5.11 Help Menu 


4.5.11.1 Help | Contents 


Use this command to display the opening screen of Function Chart Builder Help. 


The opening screen with topic title Contents lists the available reference and “how to”-type 
information on the Function Chart Builder. 
The information is hierarchically ordered. 


Click underlined text to jump to more detailed contents or to final topics of interest. 


In the Function Chart Builder Help window you can click the Contents button whenever you 
want to return to the opening screen. 


4.5.11.2 Help | On Context 


hi? 


Shortcut: SHIFT+F1 
Use this command to obtain context-specific help on the Function Chart Builder. 
The mouse pointer changes to an arrow and question mark. 


Click to an element of the Function Chart Builder windows, such as a command in a menu, 
a toolbar button, or a dialog box. 


The topic containing help information about this element will be shown in the Function Chart 
Builder Help window. 


4.5.11.3 Help | How to Use Help 


Use this command for instructions about using help. 


4.5.11.4 Help | On Node... 
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Use this command to display the On Node dialog box that contains node type, base software, 
and options of the object you are working on. 


Node Type: AC 110 2.0 
Base Software: AC110 BASE SW* 


Options Yersion 


OPT1: extended PC 
OPT3: Events 


Figure 4-91. On Node 
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4.5.11.5 Help | Release Notes 


Use this menu command to open the Function Chart Builder Release Notes containing 
° General information on the Function Chart Builder version 


° New functions, improvements, discontinued and replaced functions of the Function Chart 
Builder version; fixed or known problems, restrictions, and recommendations 


° Installation and un-installation of the Function Chart Builder version; upgrading, backup, 
and restore of application data. 


4.5.11.6 Help | About Function Chart Builder... 


Use this command to display the copyright and release notice of the Function Chart Builder. 


=> About AdvaBuild Function Chart Builder 


AdvaBuild Function Chart Builder *4.2/0 
Copyright 1996 ABB Industrietechnik AG (D) 


Figure 4-92. About AdvaBuild Function Chart Builder 
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Chapter 5 Maintenance 


5.1 Preventive Maintenance 


It is a good practice to save and backup data: 


° Save your work from time to time during a Function Chart Builder session by using the 
File | Save command. 


° Backup your source files and all other involved files in due time. 


5.2 Error Messages 
The error messages of the Function Chart Builder appear in dialog boxes containing 
¢ The title AdvaBuild Function Chart Builder 
° An error message identifier, for example, #12291 
° An icon reflecting the severity of the message, for example, a stop sign @ 
° Concise statement of the problem 
° A hint to circumvent the problem 
° OK button to close the dialog box. 
Follow the hint. 


In case of error messages of other programs than the Function Chart Builder, consult their 
documentation. 


When working in FCB e.g. also Error messages of the AdvaBuild database can appear. In most 
cases they appear in dialog boxes containing 


° The title Oracle Dispatch Error 

° An error message identifier, for example, LLC 119 
° Concise statement of the problem 

° OK button to close the dialog box. 


See Advant Station 500 Engineering Station User’s Guide. 


5.3 Fault Finding and User Repair 


5.3.1 Reporting Problems 


If you encounter a problem you cannot solve by reading this manual or the related Advant 
Technology or Master documents, contact ABB Support Line. 
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CAUTION 


IF A PROBLEM OCCURS WITH THE FUNCTION CHART BUILDER, 
DOCUMENT IT THOROUGHLY BEFORE YOU DO ANYTHING ELSE! 


To understand and solve the problem, the exact situation that caused it must be reproduced. 
You have to save all the data pertaining to the problem. 


The following files are relevant: 


Table 5-1. Relevant Files When Reporting Problems 


Files 


Description 


Comment 


ENVIRON.DAT 


Reflects the values of 
environment variables. 


Generate it by 
env > S$HOME/ENVIRON.DAT 
in an hpterm-window 


/users/<user>/windows/windo 
ws.ini 


Initialization file of the ported 
windows environment of FCB 


/proj/<project>/*.*and all files 
in all subdirectories 


Project files (node source 
code, internal data 
representations, and so on) 
and .INI files. 


${C_CAPE_ALL_TC1}/*.TCS 
${C_CAPE_ALL_TC2}/*.TCS 


Level1 and level2 type circuit 
libraries 


${C_CAPE_ALL_PC}/*.PED 


Additional PC element 
libraries 


$C_BIN_FCC/*.TEL, *.TED 


Target description files 


Necessary if modifications have been done 
compared to the delivered ones. 


You can copy the data to diskettes by using the VUE File Manager, or you send them directly by 
electronic mail. 


Write down as much as you can remember about how the problem occurred. 


Contact your ABB support line and send the files and the problem report. 
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5.3.2 What to Do at Program Halts 


The Function Chart Builder tries to cope with program crashes, prevent them and diminish their 
consequences. Program halts and crashes cannot be completely avoided because 
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Error conditions may occur if a file cannot be opened, if the printer is not connected, if 
there is no more available space on the hard disk, or if there is no more memory available, 
and so on. 


Function Chart Builder halt conditions may occur if you try to work with inconsistent or 
corrupted project data or internal data representations. 


When the Function Chart Builder has halted or crashed, perform the following steps: 


1: 


Try to exit the Function Chart Builder by quitting the error message by pressing ENTER or 
SPACE, and by using File | Exit commands. 


If Step 1 does not work, try to Quit FCB by using the window menu item Close. 


If Step 2 does not work, retrieve FCB’s process id using e.g. the ps | grep <user> operating 
system command in a hpterm-window and kill FCB with the kill -9 <pid> operating 
system command or ask your workstation system manager to do it. 


Contact your ABB support line if an error occurs, which is not simple to correct (for example, 
by connecting the missing printer), and where you need Steps 2 or 3 to exit. 


CAUTION 


BEFORE YOU DO ANYTHING ELSE, GATHER THE INFORMATION 
LISTED IN Section 5.3.1, Reporting Problems. 


ABB needs this information to fix the problem as soon as possible. 
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Appendix A Function Chart Builder Directories and Files 


A.1 FCB Directory Structure 
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In this chapter the directory structure within the AdvaBuild system is named CAPE 
directory structure 


This chapter describes those parts of the CAPE directory structure relevant for data of FCB. 
The structure starts from the CAPE root directory (defined by environment variable C_CAPE). 
Below the root directory exists a subdirectory for every project, the project directory. Below the 
project directory exists the FCB directory (defined by the environment variable C_PROJ_FCC). 
This directory contains the substructure below the project directory “Project n’. 


${C_PROJ_FCC} usually is defined as /proj/<projectname>/nodes/<nodename> . 


NOTE 


Environment variables relevant for FCB contain the _FCC as part of the variable name. 
This is the abbreviation for Function Chart builder for CAPE. ) 


The permanent part of the substructure is: 


${C_PROJ_FCC }/PC_LIB 
${C_PROJ_FCC}/PR_TC 
${C_PROJ_FCC}/PR_TC/LIST 
${C_PROJ_FCC}/PR_TC/TCDATA 
${C_PROJ_FCC}/PR_CI 
${C_PROJ_FCC}/PR_CI/LIST 
${C_PROJ_FCC}/PR_CI/CIDATA 


This part will be created together with the creation of a project in AdvaBuild. 
The node-dependent part is: 


${C_PROJ_FCC}/<Node Name> 
${C_PROJ_FCC }/<Node Name>/CIDATA 
${C_PROJ_FCC}/<Node Name>/CONTROL 
${C_PROJ_FCC}/<Node Name>/DBDATA 
${C_PROJ_FCC}/<Node Name>/DOC 
${C_PROJ_FCC }/<Node Name>/FORMS 
${C_PROJ_FCC}/<Node Name>/INFO 
${C_PROJ_FCC}/<Node Name>/LIST 
${C_PROJ_FCC}/<Node Name>/PCDATA 
${C_PROJ_FCC}/<Node Name>/SRCE 
${C_PROJ_FCC}/<Node Name>/TCDATA 
${C_PROJ_FCC}/<Node Name>/USER 


The node name is an attribute of the node object. The node dependent part of the substructure 
will be created/deleted after the corresponding node object is created and named /deleted. 
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Additionally 2 further subdirectories are used: 
${C_PROJ_FCC}/<Node Name>/FIFOS as temporary storage for a FCB lock info and 
${C_PROJ_FCC }/<Node Name>/AS100ES as an FCB specific reference directory of the node. 


Type-Cicuits and PC-element libraries are placed in a directory below the CAPE root directory 
(defined by the environment variable C_CAPE_ALL_FCC). This directory contains the follow- 
ing subdirectories: 


${C_CAPE_ALL_FCC}/TC_LEV1 (TCS-files of “prio 1” former BU-specific TC’s) equal to 
${C_CAPE_ALL_FCC_TC1} 


${C_CAPE_ALL_FCC}/TC_LEV2 (TCS-files of “prio 2” former BA-specific TC’s) equal to 
${C_CAPE_ALL_FCC_TC2} 


${C_CAPE_ALL_FCC}/PC_LIB (Additional PC-element libraries) equal to 
${C_CAPE_ALL_FCC_PC} 


FCB executables and other product files are stored on ${C_BIN_FCC} © /products/ 
components/fcb_mas/bin) 


A.2 Short Description of FCB Files 


° FCB related files in the node reference directory 
/proj/<projectname>/nodes/<nodename>/AS100ES 


° FCB.INI = defaults of FCB as set recently 

° PRODUCT .INI = list of installed versions 

¢ FOOT001.TPX = footer templates 

° ABBLOGO.WME = ABB logo for footer. 

Files in the release directory ${C_BIN_FCC} 

(= /products/components/fcb_mas/bin) 

° * sl,*.rxt and *.def = shared libraries and corresponding resource files of FCB 
° fcb, fcb.rxt = executable and resource file of FCB 

° fcb.hlp, fcbnotes.hlp = help files and release notes of FCB 

° NodeName, WriteIni = auxiliary executables for FCB startup support 


° fcc = startup script for FCB, implementing the view FUNCT_CHART and batch print 
startup of FCB 


° fccDBChecker, fecPCChecker, fecDBManual, fecPCManual, fecTerm = script files 
implementing the views DB_SRC, PC_SRC, DB_LMANUAL, PC_MANUAL and TERM 


° FUNCTION ._INI = initialization file with supported node types, options, and library types 


¢ ABBLOGO.WMF, FOOT001.TPX, FCB.INI = initial files for the AS100ES directories on 
project, user and node level 


° PROJECT.INI = initial project initialization file 
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NODENAME.INI, NODENAME.WSP = initial node initialization and workspace files 


compile, compile.rxt= executable and resource file for compiling target descriptions, DB 
eelement descriptions and PC element descriptions 


* TED = textual target description files 


TARGET.TEL = binary description file for supported targets (merged *.TELfiles) 


Description files of targets in textual and binary form: 

- SAC11020.TED, SAC11020.TEL = target description file of AC 110, V2.0 

- SAC7010.TED, SAC7010.TEL = target description file of AC 70, V1.0 

- $AC41012.TED, SAC41012.TEL = target description file of AC 410, V1.2 

-  SAC45012.TED, SAC45012.TEL = target description file of AC 450, V1.2 

— SMP20040.TED, SMP20040.TEL = target description file of MP 200/1, V4.0. 


dbTOcapetype.map = file for mapping of DB element callnames to AdvaBuild database 
objecttypes and vice versa 


Links to System DB element libraries of targets: 


—- QAC40112.BAX --> qac40112.bax = system DB element library DBLIB (V1.2) for 
AC 410, V1.2 


-—  QAC40512.BAX -->= system DB element library DBLIB (V1.2) for AC 450, V1.2 


-— §0400.BAX-->s0400.bax = system DB element library DBLIB (V4.0) for MP 200/1 
V4.0. 


Files in subdirectory DB_LIB of release directory : 


QAC10010.DCL = IO information for QAC10010.DEL 
QAC10010.DEL = DB element library QAC10010 (1.0) for AC 110, V2.0, Base System 
QAC12010.DCL = IO information for QAC12010.DEL 


QAC12010.DEL = DB element library QAC12010 (V1.0) for AC 110, V2.0, 
OPT2 (RCOM) 


QAC13010.DCL = IO information for QAC13010.DEL 


QAC13010.DEL = DB element library QAC13010 (V1.0) for AC 110, V2.0, 
OPT3 (Events) 


QAC7010.DCL = IO information for QAC7010.DEL 

QAC7010.DEL = DB element library QAC7010 (V1.0) for AC 70 V1.0, Base System 
QAC7110.DCL = IO information for QAC7110.DEL 

QAC7110.DEL = DB element library QAC7110 (V1.0) for AC 70 V1.0, Option 
QAC40112.DEL = DB element library DBLIB (V1.2) for AC 410, V1.2, Basic System 
QAC40112.STL = DB element statistics list for QAC40112.DEL 
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QAC40512.DEL = DB element library DBLIB (V1.2) for AC 450, V1.2, Basic System 
QAC40512.STL = DB element statistics list for QAC40512.DEL 

QMP20040.DEL = DB element library DBLIB (V4.0) for MP 200/1 V4.0, Basic System 
QMP20040.STL = DB element statistics list for QMP20040.DEL. 


Files in subdirectory PC_LIB of release directory : 


QLB10010.PCL = supplementary information to QLB10010.PEL 
QLB10010.PEL = PC element library QLB10010 (V1.0) for AC 110, V2.0, Base System 
QLB10010.PTL = supplementary information to QLB10010.PEL 
QLB11010.PCL = supplementary information to QLB11010.PEL 


QLB11010.PEL = PC element library QLB11010 (V1.0) for AC 110, V2.0, 
OPT 1 (extended PC elements) 


QLB11010.PTL = supplementary information to QLB11010.PEL 

QLB7010.PCL = supplementary information to QLB7010.PEL 

QLB7010.PEL = PC element library QL75010 (V1.0) for AC 70 V1.0, Base System 
QLB7010.PTL = supplementary information to QLB7010.PEL 

QLB7110.PCL = supplementary information to QLB7110.PEL 


QLB7110.PEL = PC element library QLB7110 (V1.0) for AC 70 V1.0, 
OPT1 (extended PC elements) 


QLB7110.PTL = supplementary information to QLB7110.PEL 


QLB44012.PEL = PC element library 
QCO01-BAS11 (V8.0) for AC 410, V1.2, Basic System and 
QC02-BAS21 (V8.0) for AC 450, V1.2, Basic System 


QLB46012.PEL = PC element library 
QC01-LIB11 (V8.0) for AC 410, V1.2, Additional PC elements | and 
QC02-LIB21 (V8.0) for AC 450, V1.2, Additional PC elements 1 


QLB48112.PEL = PC element library QCO1-LIB12 (V8.0) for AC 410, V1.2, 
Additional PC elements 2 


QLB48512.PEL = PC element library QCO2-LIB22 (V8.0) for AC 450, V1.2, 
Additional PC elements 2 


QMP2040.PEL = PC element library QMP24040 QMP20040.PEL = PC element library 
QMP200 (V6.0) for MP 200/1 V4.0, Basic System 


QMP24040.PEL = PC element library QMP24040 (V6.0) for MP 200/1 V4.0, 
additional PC elements 


QMP26040.PEL = PC element library QMP26040 (V6.0) for MP 200/1 V4.0, 
additional PC elements 


QMP28040.PEL = PC element library QMP28040 (V6.0) for MP 200/1 V4.0, 
additional PC elements. 
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Files in the project-specific type circuit directory /proj/<projectname>/nodes/PR_TC, 


Files in subdirectories of project-specific type circuit directory 


° /LIST 
- TCERRORS.LIS = list of incorrect TCs found at FCB start 
e /TCDATA 


—  *,TCS = source code of project-specific TCs *. 


Files in node directories /proj/<projectname>/nodes/<nodename> 
—  * INI = information file for node * 
— *,ODB = FCB’s internal data representation of node 
—  *SWP=FCB’s work file for internal data representation of node 
—  QMP200CT.DAT = file containing the configurable scan times 


—  *,WSP = file containing opened windows, selections, and filters at the end of the last 
session for node *. 


Files in subdirectories of node directories : 
° /CONTROL, /DOC, /FORMS, and /INFO. 
There are currently no files in these directories, they are reserved for future use. 
° /CIDATA 
—  * LIS =symbol information files for CIs * 
— *LS?=list files generated by the NS backtranslator and during expanding node data 
—  *.NSS = source code of NS * 
— *,ODB = FCB’s internal data representation of NS * 
—  *,WEX = file containing detected error locations in NS source file *.NSS. 
‘ /DBDATA 
—  *BAX=AMPL source code files for the DB part 
—  *LS?=list files generated by the DB backtranslator 


—  *,TBX = files containing information about the locations of TCs * instantiated in DB 
part (in expanded form) 


—  * WEX = files containing detected error locations in the source files *.BAX. 
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° /LIST 
— *DB = DB listing generated by printing to file * 
— *DXR= DB cross-reference listing generated by printing to file * 
—  *ML= module address list generated by printing to file * 
—  *.PCF = function chart (document) generated by printing to file * 
—  *PCT = tree diagram (document) generated by printing to file * 
—  *PXR-= PC cross-reference listing generated by printing to file * 
—  *SYL-=symbol listing generated by printing to file *. 
. /PCDATA 
-—  *AAXK=AMPL source code files for PC programs (in expanded form) 
- *LS?= list files generated by the PC backtranslator 
- * TIX = information about the locations of TCs (in expanded form) 
—  * WEX = files containing detected error locations in the source files *.AAX. 
7 /SRCE 
—  *AA=AMPL source code files for PC programs (in compressed form) 
- * BA = AMPL source code files for the DB (in compressed form). 
. /TCDATA 
—  * LIS = symbol information files for TCs * 
— *LS?= list files generated at TC instantiation in node mode 
—  *,TCS = source code of TCs included in element library of the node 
—  *,WEX = files containing detected error locations in TC source files *.TCS. 
. .\USER 
- * TB = information about the locations of TCs (in compressed form) 
- * TC = source code of TCs (in compressed form) 


- * TI = information about the locations of TCs (in compressed form). 


Files in the directory for additional PC element libraries ${C_CAPE_ALL_FCC_PC} : 
* PED = additional PC element libraries * 

Files in levell type circuit directory ${C_CAPE_ALL_FCC_TC1} : 
* TCS = source code of levell TCs 

Files in level2 type circuit directory ${C_CAPE_ALL_FCC_TC2}: 
* TCS = source code of level2 TCs. 


3BSE 001 978R0201 


AdvaBuild® Function Chart Builder User’s Guide 
Section B.1 Working with an AC 400 or MP 200/1 Node 


Appendix B Data Flow in Function Chart Builder 


B.1 Working with an AC 400 or MP 200/1 Node 


Editors Editors 


a oe 
a Cs Ss 
Source Source 
ode ode 
[Ue Generator Backtranslator 
Es 
pO 
Prepare Source Code 
for ONB 
ae a 
aS 
ONB TRPCS TRDBS DUPCS DUDBS 


AC 400 or MP 200/1 


Figure B-1. Working with an AC 400 or MP 200/1 Node 
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B.2 Instantiating Type Circuits in a Node 
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Figure B-2. Instantiating Type Circuits in a Node 
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Appendix C Syntax of Symbolic Expressions and Formulas 


C.1 Syntax of Symbolic Expressions 


symbExpression ::= [anyString] ’<’ (symbol | symbExpression) ’>’ [anyString] 
symbol is a symbol 


anyString is a constant pertaining to some data type 


NOTES 


symbExpression can be only of non-calculated data types, so you can use only the 
concatenation operation, but no arithmetical operators. 


Nested symbExpressions are interpreted successively until all involved terms are 
substituted by constant values, and the concatenations are executed. The data type 
of the so evaluated result has to correspond to the data type of the concerned 
symbol or terminal, respectively, to which it will be assigned. 
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C.2 Syntax of Symbolic Formulas 
symbFormula ::= relOperand [relOperator relOperand| 
relOperand ::= [’+’| ’-"| addOperand {addOperator addOperand} 
relOperator ::= =’| "<>" |’<’|’>?| "<=" | ">=" 
addOperand ::= mulOperand {mulOperator mulOperand} 
addOperator ::= +’ |’-’| OR 
mulOperand ::= [| NOT ] expOperand {expOperator expOperand} 
mulOperator ::= *’| 7’ | AND 
expOperand ::= constant | (’<’ symbol >’) | (’C symbFormula ’y ) 
constant ::= TRUE | T | FALSE | F | decimal 
decimal ::=( (’.’ digit {digit} ) | ( digit {digit} [’? {digit} ])) [E [+)-"] digit {digit} ] 
digit :=0|1]|...|9 
expOperator ::= '*' 


symbol is a symbol 


NOTES 


Nested symbFormulas are interpreted successively until all involved terms are 
substituted by constant values, and the operations are executed. 


symbFormula can be only of calculated data types CB, CI, CIL, CR. 


Operands of all types and all the operators are allowed in a symbFormula, no 
matter what is the type of the symbol, the value of which is to be calculated. 


The operands are at first converted internally to real values. All operations (also 
the boolean ones!) are then executed with real values. For boolean operations 0.00 
is considered to be FALSE, all nonzero values are considered to be TRUE. At the 
end the real result is converted to B, I, or IL or left R depending on the symbol, 
the value of which was to be calculated on the basis of the formula. 
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Appendix D Syntax of TC Source Code 


D.1 General 


D.1.1 Purpose 


This appendix defines the ASCII source code files describing the objects type circuit (TC). 


The source code is part of the interface between AdvaBuild and other tools. 
This description serves also as reference for developers of TCs working on source code level. 


TC source codeis a derivative of the AMPL source code with closely related syntax and 
semantics. 


D.1.2 Conventions 


The source code descriptions are given as a set of syntax rules in a kind of Backus-Naur-form. 


Syntax Rules 


Each syntax rule defines how to generate the term on the left side of the “‘::=” sign on the basis 
of an expression consisting of terms on the right side, which are grouped by ‘( and ‘)’ 
(parentheses), ‘[’ and ‘]’ (square brackets), and ‘{’ and ‘}’ (braces, curly brackets), and 
connected by concatenation and the ‘|’ (OR) operator. 


Concatenation means putting terms one next to the other. 

The ‘|’ (OR) operator means “take one term, either the one on the left side of the OR operator, 
or the one on the right side”. 

The OR operator has higher priority than the concatenation. 


Two dots between terms stand as shorthand for OR function of all terms in a range. 


6a? bey? 


For example, ‘a’..‘z’ stand for ‘a’ | ‘b’ | ... |‘z’. 


For simplicity we use also the except operator to limit a term by excepting some of its 
constituents. 


Parentheses serve to group terms to override the precedence of the concatenation and OR 
operation. 


Square brackets denote optional terms. These terms can occur once or do not occur; 
they can be applied once but they need not to be applied. 


Braces denote optional terms that can occur once or several times, or do not occur; 
they can be applied once or several times but they need not to be applied. 


In some cases figures in parentheses after a term show the maximum length of the term, 
for example, tcName(8). 


Breaking a rule into two or more lines has no significance. We break the rules into several lines 
if the rule is too long, or if we want to make a hint to the usual line breaking in source code. 
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Quotation 


Single characters are quoted by intelligent single quotes, for example, ‘a’. 
Strings are quoted by intelligent double quotes, for example, “<=”. 


Non-printable characters and space are described by their names, in small capitals, for example, 
SPACE or FF (form feed). 


Miscellaneous 


Terminal symbols are the terms that cannot or should not be resolved by further rules. 
They begin with a capitalized letter and are written in bold letters. 
Or, being single characters or strings, they are enclosed between quotes. 


Non-terminal symbols begin with a small letter, they are written in italics. 


Division of the syntax into lexical and syntactical part, and use of classes like tokens, keywords, 
and so on, reflect a possible implementation of the corresponding source code generators and 
backtranslators. 


In some cases we give additional information in form of comments to the rules to clear 
background and semantic aspects. 


Example of a Simple Syntax and Its Use 


Suppose the following syntax rules: 


1. animals ::= ( singleAnimal {‘,’ singleAnimal} ) | (animalPair {‘,’ animalPair} ) 
2: animalPair ::= ( Hen ‘+’ Cock ) | ( Cow ‘+’ Bull) 
3. singleAnimal ::= Dog | Cat 
The following sentences can be generated on the basis of the rules, they are correct: 
Cat --> use rules 3. and 1. 
Cat, Cat, Dog, Cat --> use rules 3. and 1. with option 
Cow + Bull, Hen + Cock --> use rules 2. and 1. with option 


The following sentences cannot be generated on the basis of the rules, they are incorrect: 


Dog Cat --> comma is missing 
Dog + Cat --> “Dog + Cat” is not a valid terminal symbol 
Cow + Bull, Dog --> mixing singleAnimals and animalPairs is in 


no rule contained 
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D.1.3 Implementation 


Standard File Name Extensions 


TC source code files have the standard file name extension TCS. 


National Character Sets 


Advant Controller 400 Series, MasterPiece 200/1 and the AdvaBuild for Windows 
On-line Builder (ONB) use the following 7 bit ASCII character sets: 


° International (US) character set 
° German national character set 
° Swedish national character set 


Nevertheless, the AdvaBuild Function Chart Builder (FCB) represents these characters in 
* TCS files by their 8 bit ASCII codes. 


The Function Chart Builder uses the character set, which is initially selected for the actual 
project by the environment variable C_LLANGUAGE. 


Parsers, Editors, Code Generators in the Function Chart Builder 


The Function Chart Builder contains a type circuit parser, implemented on the basis of the 
present syntax descriptions. 


D.1.4 Release History 


The present descriptions correspond to AdvaBuild Function Chart Builder release 4.2 
implementation. 


Release 3.1 of the Function Chart Builder supported the described features fully. 
D.2 Syntax of TC Source Code 


D.2.1 Lexical Part 


D.2.1.1 Simple Character Sets 


digit = 107,59! 
letter BS “ale'z? | SALLZ? 
national n=O empty if US 
| (<a’ | ‘A? | <o” | <0” | “w | U” | *B”) if German 
| (<a’ | ‘A’ | “5” | 0” | £8” | ‘A’) if Swedish 
special CP [ELS HR CLIT LR EPS LT 
ele re lore le Peete ly 2) ius 
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LCV LBL Be Le Lele ly leer pe pepe ye 


(Se Ee Ore | ee) if German 
OMe eral (ey ere ers 
Se er ees era) if Swedish 
Remark: characters except space, ‘"’, ‘,’, ‘3’, °’, ‘%, ‘~’ 

specName eC ae BT | tee? ee |e er | ee [fer 
Pepe Perrier iy EP if US 


| ( om | HW? | ‘$’ | ‘%’ | £&e | ook? | 4 | 6 | £2 | 6? | ‘@’ | a2 | 6A? )jif German 
| ( om | ‘H? | ‘$’ | ‘%’ | ‘&’ | ook? | oe | 6 | 6? | “9? | ‘@’ | eo 
wince: if Swedish 


Remark: except SPACE, “pe 122 aC Pie “Ps .; ‘S? 6° “? te es 


r) r) 99) 92.499) r) 


D.2.1.2 Compound Character Sets 
fileNameChar! ::= letter | digit | ‘_’ 
anyChar ::= letter | national | digit | special 
dbNameChar? _::= letter | national | digit | specName 
pcNameChar — ::= anyChar |‘;’ 
printable ::= anyChar | space | ‘"’ |‘ | ‘3° |“ | ~’ 


exo 


Remark: all printable ASCII characters except “’(accent grave) 


D.2.1.3 Tokens 


integer i= digit {digit} 

fileName i= fileNameChar {fileNameChar } Remark: max. 8 char 
printableString ::= printable {printable} 

anyString = anyChar {anyChar} 

dbName ::= dbNameChar {dbNameChar} 

pcName :!= ((letter | national) {letter | national | digit | ‘_’ }) 


|‘? pcNameChar {pcNameChar} ‘) 


1. fileNameChar corresponds to the common set of characters allowed by MS-DOS and VAX/VMS for file names. 
2. The limitations of the sets dbNameChar and pcNameChar are mainly consequences of delimiters like ‘:’ or ‘,’ used 
in AMPL source code (*.AAX, *.BAX). 
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D.2.1.4 Keywords 


D.2.1.5 Comments 


D.2.1.6 Specials 


VERSION | SECTION | HEAD | HEADER 

| Design_Ch | Tech_Ref | Resp_Dept | Date | L_Text2 | L_Text3 | L_Text4 

| R_Text1 | R_Text2 | R_Text3 | R_Text4 | Rev_ind | Language 

| END_SECTION | SYMBOLS | TYPE | QUERY | DB | MODIFY | PC | PCD-PAGE 
| TERMINAL | IN| OUT | FP | DBREF | INVERTABLE 

| ADJUST | BLANKLINE | DYNAMIC | INVERTED | SUPCONTROL 

| TC | $$IF | NOT | $$END_IF | $$LOOP | $$END_LOOP | $$LOOPCTR 

| PC_TYPE | TC_TYPE | SYMBOL | CREATE | CONTROL 

| STRUCTURE | ELEMENTS 

| PCPGM | CONTRM | FUNCM | SEQ | STEP | MASTER | SLAVEM | ITEM_RANGE 
| AND | OR | TRUE | FALSE | F 

|B|I|IL|R|T|TR|A*|CB|CI|CIL|CR 


= (“-” {any} eol) | (“(*” {any} “*)” ) 


eol :!= CR LF | FF 


any ::= lexical unit (chain of characters) different from the following one 


D.2.2 Syntactical Part (TCS File) 
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TCS_file = {eol} 
tcVersion 
tcDeclaration 
tcType 
headerSection 
[tcSymbolSection|] 
[tcDbSection] 
[tcPcSection] 
{freeSection } 


{eol} 
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tcVersion! = VERSION TC integer(6) eol {eol} 


Remark: Since Function Chart Editor version 3.1 TC version 3 is 
expected, that is, the first non-comment line of a *.TCS file 
must be: VERSION TC 3 


tcDeclaration ::= TC tcName(8) eol {eol} 
tcName i= fileName 
Remark: tcName must equal the name of the *.TCS file (without drive, 
path, and extension). 
tcType* = TC_TYPE typeKeyword eol {eol} 
typeKeyword ::= [SYMBOL] if symbol section exists 
[DB if DB section exists 
[MODIFY] if some DB element, which is not created in 
this TC, is modified by this TC 
[CREATF] |] if some DB element is created by this TC 
[PC if PC section exists 


(PCPGM | CONTRM | FUNCM | SEQ | STEP 
| MASTER | SLAVEM | ELEMENTS) 


reflects element(s) on highest level in TC 
ITEM_RANGE integer] 


number of elements on highest level in TC 


headerSection ::=SECTION HEAD eol {eol} 


[header] 
END_SECTION HEAD eo! {eol} 


header? ::= HEADER col 


Design_Ch headerText(25) eol] 
Tech_Ref headerText(25) eol] 
Resp_Dept headerText(25) eol] 
Date headerText(25) eol] 
L_Text2 headerText(37) eol] 
L_Text3 headerText(37) eol] 
L_Text4 headerText(37) eol] 


[ 
[ 
[ 
[ 
[ 
[ 
[ 
[R_Text1 headerText(27) eol] 


1. 
2: 


For *.TCS files generated for Function Chart Editor version 3.0 use the utility UpTcCi to upgrade them. 
TC_TYPE is a new syntactical element of the *.TCS file since Function Chart Editor version 3.0. It is a direct way 
to feed backtranslators with information on TC type, and to increase their performance. 
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[R_Text2 headerText(27) eol] 
[R_Text3 headerText(27) eol] 
[R_Text4 headerText(27) eol] 
[Rev_ind headerText(3) eol] 
[Language headerText(2) eol] 
{eol} 


headerText = printableString 


tcSymbolSection::= SECTION SYMBOLS eol {eol} 
{ tcTermOrSymbolLine 
| ( $$IF! [NOT] ‘<’ symbol(18) ‘>’ eol {eol} 
{ tcTermOrSymbolLine } 
$$END_IF ol {eol} ) 
| ( $$LOOP ‘<’ symbol(18) ‘>’ eol {eol} 
{ tcTermOrSymbolLine } 
$$END_LOOP eol {col} ) 
} END_SECTION SYMBOLS col {eol} 
symbol n= anyString 
tcTermOrSymbolLine ::= termLine | tcSymbolLine 
termLine ::= termName(8) TERMINAL termNumber { flags | eol } termType 
[eol] [ defaultConn | ‘; eol {eol} 
termName ::= anyString | loopCtrExpr 
loopCtrExpr — ::= | anyString | ‘<’ intLoopCtrExpr ‘>’ [ anyString | 
intLoopCtrExpr ::= addOper { (‘+’ | ‘-’) addOper} 


addOper z= mulOper { (**? | ‘/’) mulOper} 
mulOper n= integer in general case 

| $$LOOPCTR only within loop 
termNumber _::= integer in general case 

| termStartNumber only within loop 


3. The header is, in fact, the footer of the diagrams. 
The Function Chart Builder fills L_Textl automatically, for example, with “DATABASE LISTING” for data base 
listings, with “PC DIAGRAM” for function charts, or with “TREE LISTING” for tree diagrams. 
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termStartNumber::= integer 
::= DBREF | INVERTABLE | ADJUST | BLANKLINE 

| DYNAMIC | INVERTED | SUPCONTROL 

= CIN type ) | (OUT type ) | (FP type fpMinMax ) 

::= ( pcDataType [‘*’ pLength] ) | (A®* pLength ) | (‘<’ typeSymbol(18) ‘>’ ) 
:=I|IL|R|B|T|TR 


flags 


termT ype 
type 
pcDataType 
pLength 
lengthSymbol 
typeSymbol 
SpMinMax 
signedInteger 
defaultConn 
defaultValue 


Remark: number of the first terminal created in the loop 


::= integer | (‘<’ lengthSymbol(18) ‘>’ ) 


i= symbol 


= symbol 


“0 


n= ‘C signedInteger “..” signedInteger *) 


n= [‘~ ] integer 


n= “=? defaultValue ‘"’ 


::= teSymbExpression | printableString 


Remark: 


further limitation depending on the type of the symbol 


tcSymbExpression'::=[anyString] < 


tcSymbolLine 


symbolType 
tcSymbolVal 


symbFormula 
expression 


relOperand 


(symbol 


| $$LOOPCTR 


‘>’ [anyString] 


only within loop 
tcSymbExpression) 


i= symbol(18) TYPE symbolType 


(( QUERY [*:=” tcSymbolVal | ) 
| ( QUERY “:=” tcSymbolVal ) 
| ( “:=” teSymbolVal ) ) 


‘; eol {eol} 


if instance unique (IU) symbol 
if variant or loop (VL) symbol 


if project unique (PU) symbol 


2:=B|CB|I| CI|IL|R|CR|T|TR|(A* integer ) 
::= defaultValue | (‘"’defaultValue‘"’) 


| symbFormula 


i= (‘'? expression 


only for calculated type symbols, that is, for 
CB, CI, CIL, CR 


ome 


) | expression 


::= relOperand [relOperator relOperand] 


:= [‘+’ | ‘’] addOperand {addOperator addOperand} 


1. Variants and loops ($$IF and $$LOOP) are distinctive advanced features of TC syntax. They are reserved for expert 
users working directly on source code level. In the Function Chart Editor (since version 3.1) and Function Chart 
Builder, the TC interpreter and the expander/checker support them - as opposed to the TC code generator, TC 
backtranslator, and the editors. 
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relOperator 

addOperand 
addOperator 
mulOperand 
mulOperator 


tcExpOperand 


constant 
decimal 
expOperator 


tcDbSection 


dbElement 


createDbLine 


dbItemDesSup 


Pee hae aa ie oe Re a ig Be 

::= mulOperand {mulOperator mulOperand} 

ne 4 | [OR 

s= [| NOT ] tcExpOperand {expOperator tcExpOperand} 
n= | 7? | AND 


::= constant | ( ‘<’ symbol ‘>’ ) 


| $$LOOPCTR only within loop 


|( ‘C expression ‘)’ ) 


:= TRUE | T | FALSE | F | decimal 
=((‘. digit {digit} ) | ( digit {digit} [‘” {digit} ]) (E’ [‘+’|’] digit {digit} ] 
wee SA? 


::= SECTION DB col {eol} 


{ dbElement 

| ( $$IF [NOT] ‘<’ symbol(18) ‘>’ eol {eol} 
{ dbElement } 

$$END_IF ol {eol} ) 

| ( $$LOOP ‘<’ symbol(18) ‘>’ eol {eol} 
{ dbElement } 

$$END_LOOP col {eol} ) 

} END_SECTION DB eol {eol} 


::= (createDbLine | modifyDbLine) {eol} 


{( ‘?terminalld dbTerminalValue eol {eol} ) 

| ( $$IF [NOT] ‘<’ symbol(18) ‘>’ eol {eol} if dbElement not in variant/loop 
{ ‘?terminalld dbTerminalValue eol {eol} } 

$$END_IF ol {eol} ) 

| ( $$LOOP ‘<’ symbol(18) ‘>’ eol {eol} if dbElement not in variant/loop 
{ ‘?terminalld dbTerminalValue eol {eol} } 

$$END_LOOP col {eol} ) } 

::= ((dbItemDesSup dbCallName(8)) | dbItemDesSub) eol 

::= dbRecordType(8) (elementNr(5) | ( ‘*’ [wildCardNr] ) | teSymbExpression) 


1. The possibly nested tcSymbExpressions are interpreted successively until all involved terms are substituted by 
constant values, and the operations are executed. The type of the so evaluated result has to correspond to the type of 
the concerned symbol or terminal, respectively. 
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dbRecordType ::= “AAB_FILE” | “AT”? | “AIC” |... Remark: superior and 
independent record types depending on the actual DB element library 
elementNr ::= integer | loopCtrExpr Remark: < 32K; loopCtrExpr only within loop 
wildCardNr _::= integer | loopCtrExpr Remark: < 32K; loopCtrExpr only within loop 
dbCallName — ::=““AAB_FILE” | “AI” | “AIPT” | “AITC” | ... Remark: superior and 


independent call names depending on the actual DB element library 
dbItemDesSub_ ::= dbRecordType(8) (elementNr(5) | ( ‘*’ [wildCardNr] ) 
| tcSymbExpression) ‘.’ (channelINr(5) | teSymbExpression) 


channelNr ::= integer | loopCtrExpr Remark: < 32K; loopCtrExpr only within loop 
modifyDbLine  ::= MODIFY dbldentity eol 
dbldentity ::= dbItemDes | ( dbName(20) [dbCaliNameAll(8)] ) 
Remark: for DS and DAT elements only dbName(12) 
dbItemDes ::= dbItemDesSup | dbItemDesSub 
dbCallNameAll ::= AAB_FILE| AI | AIPT | AIPTS | AIS |... Remark: superior, 


independent, and subordinate call names depending on the DB element library 


terminalld i= terminalNr only in PC section; for PC terminals and for 
internal!, normally not reachable DB terminals 


| terminalName in PC and DB sections, for PC or DB terminals 


terminalNr ::= integer | loopCtrExpr Remark: values depending on the actual 
element; loopCtrExpr only within loop 


terminalName— ::= anyChar {anyChar | ‘=’ Remark: values depending on the element 


dbTerminalValue::= tcSymbExpression | loopCtrExpr | printableString 
Remark: values depending on the actual element; JoopCtrExpr only within loop 


tcPcSection = SECTION PC col {eol} 
PC_TYPE pcType eol {eol} 
{ (pcElement | pagination) 
| ( $$IF [NOT] ‘<’ symbol(18) ‘>’ eol {eol} 
{pcElement | pagination} 
$$END_IF ol {eol} ) 
| ( $$LOOP ‘<’ symbol(18) ‘>’ eol {eol} 
{pcElement | pagination} 
$$END_LOOP col {eol} ) 
} END_SECTION PC col {eo1} 
pcType ::= CONTROL | STRUCTURE | ELEMENTS 


1. Only for expert users, not for all node types. 
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pcElement i= relativeltemDes pcElementCall eol {eol} 

{ (‘? terminalld [pcInpTermAssign | pcOutTermAssign] eol {eol} ) 

| ( $$IF [NOT] ‘<’ symbol(18) ‘>’ eol {eol} if pcElement not in variant/loop 
{‘2 terminalld [pcInpTermAssign | pcOutTermAssign] eol {eol} } 

$$END_IF ol {col} ) 

| ( $$LOOP ‘<’ symbol(18) ‘>’ eol {eol} if pcElement not in variant/loop 
{‘2 terminalld [pcInpTermAssign | pcOutTermAssign] eol {eol} } 

$$END_LOOP col {eol} ) 


relativeltemDes ::= ‘*’ [‘+’ (integer | loopCtrExpr ) | {‘.’ (integer | loopCtrExpr ) } eol 
Remark: loopCtrExpr only within loop 


pcElementCall ::= pcCallName [‘( callParam {‘, callParam} ‘)’] 


callParam ::= integer | tcSymbExpression! | loopCtrExpr 
Remark: loopCtrExpr only within loop 
pceCallName — ::= “ABS” | “ADD” | “ADD-MR” | ... 
Remark: depending on the actual PC element library 


pcInpTermAssign::= (pcName | loopCtrExpr) | fullTermld | ‘0’ | ‘1’ 
| “T=” ‘<? tcTermName ‘>’ ) ((( [DB] ‘=’ dbldentity) 
|((‘D’ | “MD” | “CD” | “MCD” ) ‘=’ pcTermValue) )[’,’ eol 
“N=” (pcName | loopCtrExpr) | [‘,’ eol “U=” (unit | loopCtrExpr) ] ) 


Remark: loopCtrExpr only within loop 
fullTermId i= relativeltemDes ‘: terminalld 
tcTermName _ ::= anyString(8) | loopCtrExpr Remark: loopCtrExpr only within loop 


pcTermValue — ::= tcSymbExpression | loopCtrExpr | printableString 
Remark: values depending on the actual PC terminal, 
loopCtrExpr only within loop 


unit = anyString(6) 
pcOutTermAssign::= “T=” ‘<’ tcTermName ‘>’ ) { ‘, eol [DB] ‘= dblIdentity} [ ‘,’ eol 
“N=” (pcName | loopCtrExpr) | [ ‘,’ eol “U=” (unit | loopCtrExpr) | ) 
| ([DB] ‘=’ dbldentity { ‘,’ eol [DB] ‘=’ dbldentity} [ ‘,’ eol 
“N=” (pcName | loopCtrExpr) | [ ‘,’ eol “U=” (unit | loopCtrExpr) | ) 
| (“N=” (pcName | loopCtrExpr) [’,’ eol “U=” (unit | loopCtrExpr) | ) 


1. Use of teSymbExpressions as callParam is reserved for expert users working directly on source code level. In the 
Function Chart Editor (since version 3.1) and Function Chart Builder, the TC interpreter and the expander/checker 
support it - as opposed to the TC code generator, TC backtranslator, and PC editors. 
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| (“U=” (unit | loopCtrExpr)) 
Remark: loopCtrExpr only within loop 


pagination = PCD-PAGE [ pageNr | [ relativeltemDes | eol 
[ ‘"” printableString(77) ‘"’ eol 
[ ‘’ printableString(2) ‘"’ eol | | 


pageNr i= integer|’. integer] 


freeSection! ::= SECTION noValidSection eol { eol| any } 
END_SECTION noValidSection eol {eol} 
noValidSection ::= anyString (except HEAD | SYMBOLS | DB | PC) ) 


D.2.3 On TC Source Code Syntax 


D.2.3.1 On Variants 


The variant starts with the $$IF keyword. 


The condition for the execution of the lines till $$END_IF is build by an optional inversion 
([NOT]) and a variant or loop symbol (VL symbol) that must be of type boolean and have a 
default value. 


This symbol must be declared before its usage and must not be placed in a variant or loop. 
The variant ends with the keyword $$END_IF. 


The user has to take care that the evaluation of all variants (and loops) in a type circuit instance 
leads to no double symbols, DB elements, or PC elements. 


D.2.3.2 Placement of Variants 


Variants can be placed in the symbol, DB, and PC section of a type circuit around one or more 
terminal or symbol lines, DB elements or DB properties, PC elements or PC terminals, 
PCD-PAGE instructions. 


You have to meet the following conditions: 


° Variants must start after the start of the section and end before the end of the section they 
started in. 


° Variants must not be nested, nor placed in a loop. 
° Variant symbols must be declared before their usage. Take care in symbol section. 


° Variant symbols must not be declared in a variant or a loop. 


1. freeSection is a dummy part of *.TCS, it is not evaluated 
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D.2.3.3 On Loops 


The loop starts with the $$LOOP keyword and ends with the $$END_LOOP keyword. 


The maximum number of repetitions of execution of the lines till $$END_LOOP is build by a 
VL symbol that stands after $$LOOP and that must be of type integer and that must have a 
default value. This loop symbol must be declared before its usage and must not be placed in a 
variant or loop. 


With every loop an implicit symbol $$LOOPCTR is created. It is incremented after each 
execution of the loop body. The valid range of the loop counter $$LOOPCTR is from | to the 
default value of the loop symbol. 


Within the loop simple expressions may be built by $}LOOPCTR, integer constants, and 
arithmetical operators ‘**’, ‘+’, and ‘-’. 
$$LOOPCTR can be used only within a loop between $$LOOP and $$END_LOOP. 


The user has to take care that the evaluation of all loops (and variants) in a type circuit instance 
leads to no double symbols, DB elements, or PC elements. 


D.2.3.4 Placement of Loops 


Loops can be placed in the symbol, DB, and PC section of a type circuit around one or more 
terminal or symbol lines, DB elements or DB properties, PC elements or PC terminals, and 
around PCD-PAGE instructions. 


You have to meet the following conditions: 


° Loops must start after the start of the section and end before the end of the section they 
started in. 


° Loops must not be nested, nor placed in a variant. 
° Loop symbols must be declared before their usage. Take care in symbol section. 


° Loop symbols must not be declared in a variant or a loop. 


D.2.3.5 Symbols in Symbol Section of *.TCS and Their Scope 
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Symbol Kinds 

The kind of symbols in the symbol section of *.TCS is one of the following: 
° Instance unique (IU) 

° Variant or loop (VL) 

° Project unique (PU) 


A symbol is created by its occurrence in the symbol section. 


Assignment of Values to IU and VL Symbols 


IU and VL symbol values can be assigned upon query during instantiation in a node, or are set 
by 
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{ SET symbol TO symbolVal [NOMODIFY] ‘;’ col } 
lines as part of a TC instantiation in *.CIS and *.NSS files (see description of these files). 


IU and VL symbol values are valid locally in the TC instance. 


Assignment of Values to PU Symbols 

PU symbols must have (local) default values. These symbols are announced by 
{ EXPORT symbol [ := symbolVal | ‘;’ eol } 

lines as part of a TC instantiation in *.CIS and *.NSS files. 


Here, these values can be overwritten by values of PU, LU, or IU symbols of the same name and 
type from the calling *.CIS file and by values of PU symbols of the same name and type from 
the calling *.NSS file at each instantiation of the TC. So, PU symbols are global. 


D.2.3.6 On Nested Symbolic Expressions 


D.2.3.7 On Formulas 


defaultValue, dbItemDesXxx, dbTerminalValue, callParam, pcTermValue may contain nested 
tcSymbExpressions. They are interpreted successively until all involved terms are substituted by 
constant values, and the operations are executed. The type of the so evaluated result has to 
correspond to the type of the concerned symbol or terminal, respectively. 


Occurrence 
A formula can occur as tcSymbolVal only for calculated type symbols: 


CB, CI, CIL, CR. 


Calculating by Formulas 


Operands of all types and all the operators are allowed in a formula, no matter what is the type 
of the symbol, the value of which is to be calculated. 


Steps of calculation: 
1. The operands are at first converted internally to real values. 


2. All operations (also the boolean ones!) are then executed with real values. 
For boolean operations 0.00 is considered to be FALSE, 
all nonzero values are considered to be TRUE. 


3. At the end the real result is converted to B, I, or IL or left R depending on the symbol, 
the value of which was to be calculated on the base of the formula. 
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Advant Controller: A computerized process control system manufactured by ABB (Asea 
Brown Boveri). 


Advant OCS: The term “Advant OCS” is used for Advant Open Control Systems with Master 
software. Open Control Systems (OCS) is used to describe the new generation of automation 
systems. 


AMPL: ABB Master Programming Language. Uses text format to specify MasterPiece and 
Advant Controllers data bases and process control programs. The Function Chart Builder 
generates AMPL as source code for nodes. 


Attribute: The term attribute is used to 
° Differentiate modifying DB elements of type circuits (MOD) 


° Define the form of the graphical symbol, which represents the instantiated type circuit in 
the function chart (Adjust, Blank Line, Waist) 


° Reflect to what kind of terminals a TC terminal is connected within the type circuit 
(Dynamic, DB Reference, Non-Invertible) 


Backtranslate: Generate the Function Chart Builder’s internal data representation in form of a 
* ODB file from AMPL source code. 


Call parameter: Parameter that affects the operation of a PC element. For example, the 
cyclicity in milliseconds call parameter sets the cycle time of the program element execution in 
milliseconds. 


Callname: The name that identifies the function of a PC or DB element and of type circuits. For 
example, the call name of a control module is CONTRM. 


Click: You click on an object with the mouse by pointing to it and pressing the left mouse 
button (unless the right one is specified) once. 


Compatible data types: The Function Chart Builder supports the following groups of 
compatible types: 


° B (Boolean), CB (calculated Boolean) 

° I (integer), CI (calculated integer) 

° IL (long integer), CIL (calculated long integer) 
° R (teal), CR (calculated real) 

° T (time) 


° TR (time as real) 


e«  A* (array, string). 
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For example, B is compatible with CB and is incompatible with the types in all other groups. 


Concatenation: Concatenation means putting terms one next to the other. 


Cursor: An arrow (mouse pointer) pointing to a location on a display screen. It is used to 
select a graphical object. 

Or a flashing vertical bar (insertion point) pointing to the next letter position for entry in a text 
box or a text window. 

Or a reverse video bar or rectangle (object cursor) showing the currently selected graphical or 
text object. 


Data type: The Function Chart Builder supports the following data types: 

B (Boolean), CB (calculated Boolean), I (integer), CI (calculated integer), IL (long integer), 
CIL (calculated long integer), R (real), CR (calculated real), T (time), TR (time as real), 
and A* (array, string). 


Data base: 


The AdvaBuild data base contain the engineering data related to a plant engineering project, 
among other data also data that will result in DB elements in the MasterPiece and Advant 
Controller data base. 


The MasterPiece and Advant Controllers data bases contain all information concerning 
connections to the hardware (I/O modules, signals, and so on), connections between PC 
programs (DAT elements), and connections to operator stations. 


Data base element: The views of the MasterPiece and Advant Controllers data bases in AMPL 
source code are comprised of data base elements. Data base elements (DB elements) are 
available for I/O modules, I/O channels, data value storage, and so on. 


DB: An abbreviation for data base. 
DB element: An abbreviation for data base element. 
DB system defaults: Default values provided by the system for DB element properties. 


Diagram: Graphical and/or text presentation of programs. The Function Chart Builder provides 
function chart and tree diagram as two different kinds of diagrams for PC programs. They can 
be displayed and printed. 


Disintegrate: To disintegrate instantiated type circuits during backtranslation of source code 
means that the Function Chart Builder no longer points out the type circuit references in the PC 
program of the node. 


Display: A device that shows alphanumeric and graphical computer output. Usually a cathode 
ray tube (CRT) or a liquid crystal display (LCD). 


Document window: The window that gives view on document data. More than one document 
window can be open. 


Double-click: You double-click on an object with the mouse by pointing to it and quickly 
pressing the left mouse button twice. 
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Element libraries: The sets of PC elements, DB elements, or type circuits. 


PC and DB element libraries represent target versions. They are bundled to basic systems and 
options. Use the Application Builder to select the options for the objects you are to work on. 
The PC element libraries delivered with the Function Chart Builder are precompiled to binary 
form which allows fast insertion. 


Additional PC element libraries may be available in the directory C:\PC_LIB. The name of the 
directory can be redefined by the environment variable PC$LIB. Additional PC element 
libraries must also be bundled to options. 


Additional levell and level2 type circuit element libraries may be available in the directories 
C:\TCLEV 1 and C:\TCLEV2. The names of the directories can be redefined by the environment 
variables TC$LEV1 and TC$LEV2. 


Environment variable: 


A variable stored in the memory and used to control the operation of one or more programs that 
run in the computer. 


Executable unit: The PC program can be divided into executable units. An executable unit 
contains only one structure element (with specified cycle time) or one structure element and one 
or more subordinate PC elements. 


Extension: Part of File name. 
FCB: An abbreviation for AdvaBuild Function Chart Builder. 
FCE: An abbreviation for Function Chart Editor. 


File name: In IBM-compatible personal computers, the files have names in the 
nnnnnann{.[xxx]] form, where nnnnnnnn is a file name one to eight characters long and xxx is 
the file name extension, one to three characters long. 


Footer: Lines of text placed at the bottom of each page of a listing or a diagram. Contains 
general information about the file or diagram. 


Function chart: Diagram for the representation of process control programs. It contains 
graphical symbols (rectangles) for PC elements and lines for connections between element 
terminals. 


Function Chart Editor: Function Chart Editor (or FCE) is the predecessor of the AdvaBuild 
Function Chart Builder. 


Headline: In the Function Chart Builder, the headline specifies a text line to appear in the lower 
right-hand corner of the page over the footer in a function chart. 


Input terminal: Corresponds to one of the input variables of the function represented by the 
parent element. See also terminal. 


Insertion point: Destination of paste buffer contents at pasting. 
It is generally a selected single PC element (or instantiated type circuit or located circuit) in the 
PC Section window with the function chart or tree diagram. 


In case of pasting a whole PC program there is no need for selecting an insertion point. 
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Instance: An appearance of, or a reference to, a PC element or DB element or type circuit of a 
certain type. The reference is accompanied by actual parameters. A type circuit can be 
instantiated, that is, referenced and supplied with parameters, several times. 


Instance name: The name of a single PC or type circuit given at its insertion in a PC program. 
The name of a single data base element given at its creation for the data base of a target. 


Instance-unique symbol: A symbol kind. An instance-unique (IU) symbol is unique to a single 
instance of a type circuit. It may have a default value. At the instantiation or location time, the 
Function Chart Builder always asks you to enter a value or confirm the default. 


Internal data representation: All data entered via the Function Chart Builder for a node are 
stored internally in binary representation in files with the extension ODB. 


Invert terminal: Inverting the logical sense of the input to a binary input terminal of a PC 
element. 


Item designation: Item designations are used for identification of DB elements, PC elements, 
located circuits, and instantiated type circuits of an application. 


Item designations of DB elements have the form 
dm{.n] 


where d = DB element callname consisting of at least two letters, m = index of DB element of a 
kind, and n = channel index of a DB element. 


Item designations of PC elements have the form 

PCplL.gLr ...]] 
where p = PC program number, g, r, ... = PC element indexes on 2nd, 3rd, ... level. 
IU: Abbreviation for instance-unique. 


MasterPiece: A computerized process control system manufactured by ABB (Asea Brown 
Boveri). 


MMI: Abbreviation for man-machine interface. 


Modeless: If a dialog box is modeless, you need not to close it, nevertheless, you can change to 
other tasks, for example, open other windows. 


Mouse: A pointing device that enables you to enter commands and data into a computer without 
typing on a keyboard. 

A trackball is a functionally equivalent device which is normally recommended with an 
Advant Station 100 Series Engineering Station. 


Name: A name is a unique string of | to 20 characters, for example, COMMON_RESET. 


It can be used in the PC section as alias for a source in connections, that is, either for an output 
terminal of a PC element, or for a constant or a DB element terminal connected to an input 
terminal of a PC element in an existing connection. 

The scope of a name is the PC program, or in case of type circuits and circuits, the PC section, 
in which it is created. The name carries the data type and kind of the source, for which it stands. 
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The name property of a DB element is equal to the value of its NAME input terminal. 
It can be used in the DB section for better readability of the data base. 
The default value of NAME is the instance name of the DB element. 


Node: Physically, a node is a process station of a process control network. The final target of 
application programs prepared by the Function Chart Builder is a (physical) node, that is, an 
Advant Controller or a MasterPiece. 


In the Function Chart Builder, node denotes a program concerning a physical node. It has all 
references resolved, the referenced parts are expanded, and it is fully checked. A node consists 
of process control elements (PC elements) and data base elements (DB elements), and of type 
circuits resolved at instantiation. 


Object: In the terms of AdvaBuild data base the Function Chart Builder supports node objects 
and PC program objects and DB element objects 


Object cursor: Reverse video bar or rectangle that shows the currently selected item in a list 
box or the currently selected graphical object in a function chart or in a tree diagram. 


Output terminal: Corresponds to one of the output variables of the function represented by the 
PC element (or type circuit or circuit). See also terminal. 


Page division: Denotes the start of a new page of the function chart.The PC element, to which 
the page division is attached, is on the top of this page. 


Paste buffer: Special buffer of the Function Chart Builder containing the recently cut or copied 
PC elements (or instantiated type circuits) with their connections, names, units, and symbol 
values. 


PC: Abbreviation for both personal computer and process control. 


PC element: Abbreviation for process control element. Part of a process control program. 
PC elements are represented by rectangles in function chart and by corresponding callnames in 
tree diagram. 


PC program: Abbreviation for process control program. 


Point: You point to an object with the mouse by moving the mouse pointer onto the object with 
the mouse. 


Print file: A computer file to be sent to a printer and to be printed as a listing or diagram. 
Contains all the controls and data necessary for the printer to print according to the printer 
parameters configured in the Function Chart Builder. 


Project: The job of programming a process control system covering several Advant Controller 
or MasterPiece nodes. Also used to describe all the disk directories and data files and the 
AdvaBuild data base used to create the process control data base and programs. 


Project-unique symbol: A symbol kind. A project-unique (PU) symbol is global for all type 
circuits that are used within a given project. It always has a default value. At the instantiation, 
you can change the parameter value. 


PU: Abbreviation for project-unique. 
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Release: Different releases, or versions, of a software product have different capabilities and 
may function differently in certain situations. Knowing the release number of your Function 
Chart Builder version enables ABB customer service engineers to help you solve problems 
faster. 

The Help | About Function Chart Builder command displays the release number of the 
Function Chart Builder in the copyright notice. 


Source code: Program code in text format. The Function Chart Builder uses AMPL source code 
and its derivatives to specify data base and process control programs. See AMPL. 


AMPL source code: PC source code serves to specify process control programs of nodes and 
DB source code serves to specify data base of nodes. 


Type circuit source code serves to specify data base, process control program, symbols, and 
terminals of type circuits. 


Structure element: PC elements structuring PC programs such as PCPGM, CONTRM, 
FUNCM, MASTER, SEQ, and SLAVEM. Only they can have subordinate PC elements. 


Symbol: Symbols are used in type circuits as parameters for definition of item designations, 
signal names, and so on, and as internal variables. 


A symbol is a unique string of | to 18 characters. For example, PARAM3. 


The kind (scope) of the symbols can be different, they can be instance-unique (IU) or project- 
unique (PU) 


Symbols have always a defined symbol 


(data) type. 
See data type. 


Symbolic expression: A symbolic expression is a string containing one or more symbols, which 
may also be nested, and constants. 


Symbolic formula: A symbolic formula is a string containing one or more symbols and 
constants, which are connected by arithmetical, logical, and relational operators, such as +, 
NOT, >=, (, and ). If the values of the symbols are substituted, the value of the formula can be 
calculated and applied. 


Target: A physical location in an Advant Controller or MasterPiece process control network. 
A target or (physical) node usually contains an intelligent device like an Advant Controller or a 
MasterPiece. 


TC: Type circuit, an object. 


TC terminal: TC terminal is the abbreviation for terminals of type circuits. In the function chart 
the Function Chart Builder shows the TC terminals as short lines leading to or from the 
graphical symbol of an instantiated type circuit. 


The name of a TC terminal is a unique string of 1 to 8 characters, for example, IN2. 


The kind of the TC terminals can be input (IN), output (OUT), or function parameter (FP). The 
TC terminal has always a defined TC terminal (data) type. 
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Terminal: Connection point of an element. 


A PC terminal is a short line leading to or from the graphical symbol of a PC element (or 
instantiated type circuit) in the function chart. It corresponds to one of the input or output 
variables of the function represented by this element. 


A DB terminal is a short line leading to or from the graphical symbol of a DB element in the 
Edit DB Terminal Values dialog box. It corresponds to one of the input or output variables 
(properties) of the function represented by the DB element. 


A type circuit terminal (shortly TC terminal) is a short line leading to or from the graphical 
symbol of an instantiated type circuit in the function chart. It corresponds to one of the input or 
output variables of the function represented by this element. It is represented by a maximum 8 
character long name 


Terminal set: A group of terminals of a PC element controlled by the same call parameter. 


Tree diagram: Diagram for the representation of process control programs. The tree diagram 
shows the process control programs’ structure. 


Type circuit: A standard solution for a special process control problem, usually well tested and 
documented. The Function Chart Builder supports the creation, code generation, and 
instantiation of type circuits (TCs). 


A type circuit consists of symbol declarations, instructions creating or modifying DB elements, 
and PC elements. A type circuit can be instantiated several times within a node. By assigning 
different values to its parameters at instantiation, you vary the function of each type circuit 
instance. 


Unit: The unit denotes the dimension of the values on the source, to which it is attached. 


A unit is a unique string of 1 to 6 characters, for example, kW/h. It can be attached in the PC 
section to a source, that is, either for an output terminal of a PC element, or for a constant or a 
DB element terminal connected to an input terminal of a PC element in an existing connection. 
The units are not processed in any way by the Function Chart Builder, they just enhance the 
readability of source code or function chart. 


NOTE 


In the function chart the Function Chart Builder shows the unit only for a constant 
source and only at the input terminal, which was connected at first to the constant. 


Variant or loop symbol: A symbol kind occurring in type circuits edited directly on source 
code level (only for expert users). 

A variant or loop symbol is an instance unique symbol that carries the condition of a variant or 
the number of repetitions of a loop body. 


VL: Abbreviation for variant or loop. 
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Symbols 

# (hash mark) 4-73, 4-129, 4-133 to 4-134, 4-139, 5-1 

$$CI 4-109 

$$DB_OF_CI 4-109 

$$DB_OF_TC 4-44, 4-109 

$$IF D-7 

$$LOOP D-7 

$$LOOPCTR D-7 

$$TC 4-44, 4-109 

* (asterisk) 4-22 to 4-23, 4-42, 4-67, 4-70 to 4-74, 4-76, 4- 
102, 4-110, 4-139 

* AA A-6 

* AAX A-6 

* BA A-6 

* BAX A-5 

* DB 4-91, A-6 

* DCL A-3 

* DEL A-3 

* DXR 4-95, A-6 

* INI 5-2, A-2, A-5 

* LIS A-5 to A-6 

* LSI A-5 to A-6 

* LS2 A-5 to A-6 

* ML 4-94, A-6 

* NSS A-5 

* ODB 4-78, A-5 

command 4-148 
window 4-69 

* OL 4-95 

* PCF 4-93, A-6 

* PCL A-4 

* PCT 4-93, A-6 

* PED A-6 

* PEL A-4 

* PTL A-4 

* PXR 4-95, A-6 

* SYL 4-94, A-6 

* TB A-6 

* TBX 4-85, A-5 

* TC A-6 

* TCS 4-43, A-5 to A-6, D-5 

* TEL 5-2, A-3 

* TI A-6 

* TIX 4-85, A-6 

* WEX A-5 to A-6 

* WSP A-5 

/ (slash) 4-102 
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: (colon) 4-71 to 4-72 

> (greater) 4-78 

? (question mark) 4-74, 4-76, 4-110, 4-139 
_ (underline) 4-78 

... (ellipsis) 4-78 


Numerics 
1, 2, ... (Acivate Section Windows) 4-148 


A 
About 

Function Chart Builder 4-150 
AC 110 1-7 
AC 400 Series 1-7 
AC 55 1-7 
AC 70 1-7 
Accelerator keys 4-34 
Activate section windows 4-148 
Actual value 4-60, 4-62 
Additional node type 2-2 
Advant Controller 400 Series 1-7 
Advant OCS 1-7 
Advant Station 100 Series Engineering Station 1-1, 1-7 to 1- 

8 

AF 100 1-8 
All Elements 4-118 
Application 

window 

of FCB 3-4 

Application Builder 4-3, 4-37, 4-40 
Arrange Icons 4-147 
Attributes of TC/CI terminals 4-65 


B 

Backtranslate Source 4-87 
Backtranslate source code 4-58, 4-87 
Backup 5-1 

Base software 4-149 


C 

Calculated symbol 4-62, 4-115 

Call Parameters 4-111 

CAPE A-1 

Cascade 4-147 

Change order of PC elements 4-46, 4-126 
Check PC Source 4-85 
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Check source code 4-58, 4-85 
Close All 4-148 


Compatibility of software and source code 2-1 


Computing Time 4-127 
Confirmation before delete 4-120 
Connect 

terminal 4-46 to 4-47, 4-137, 4-141 
Connect (common) 4-137 
Connect Selected 4-141 
Connection rules 4-59 
Contents 

of Help 4-149 
Context-sensitive help 4-149 
Control menu 4-66 
Controls 

in Title Bar 4-66 

in Toolbar 4-67 
Conventions 4-59 
Copy 4-54, 4-103 
Copyright 4-150 
Correct paste conflicts 4-55 
Create 4-99 

DB element 4-19, 4-22, 4-55, 4-101 

DB section 4-19, 4-22 

name 4-144 

object 4-37 

PC element 4-15, 4-99 

PC program 4-13, 4-79 

PC section 4-13 

project 4-37 

section 4-79 

type circuit 4-26 

unit 4-145 
Cut 4-54, 4-103 


D 
Data flow of FCB B-1 
DB 1-8 
DB element 4-55 
DB element library A-3 
DB Section window 4-73 
DB Terminal Values 4-112 
DB_LIB A-3 
Default value 4-60, 4-62 
Delete 
connection 4-49 
DB element 4-25, 4-109 
element 4-109 
last PC element 4-49 


multiple PC elements 4-109 

name 4-49, 4-145 

object 4-40 

PC element 4-49, 4-109 

PC program 4-81 

PC terminal 4-147 

section 4-81 

unit 4-146 
Delete Section 4-81 
Diagrams 4-3 
Directory 

levell type circuit A-6 

level2 type circuit A-6 

node A-5 

reference A-2 

release A-2 

structure A-1 

type circuit A-5 
directory structure A-1 
Disconnect 4-143 

terminal 4-49, 4-143 
Disintegrate type circuits 4-58, 4-88 
Document 

parts 4-57 

windows 4-69 
Document Texts 4-116 
Dynamic link library A-2 


E 
Edit 
call parameters 4-111 
DB element 4-55 
DB terminal values 4-24, 4-112 
document text 4-116 
menu 4-99 
name 4-144 
node 4-41 
symbol value 4-114 
type circuit 4-42 
unit 4-145 
Editors 4-3 
ENVIRON.DAT 5-2 
Error messages 5-1 
Evaluate symbols 4-59 
EXAMPLE 3-2, 4-3, 4-19 
EXAMPLE_NODE 3-2, 4-19, 4-21 
Execution Order 4-126 
Exit 4-98 
Expression C-1 
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F 
FCB 
directory structure A-1 
files A-2 
release and version 4-150 
File menu 4-78 
Files A-2 
Find 4-109 
Fixed page number 4-129, 4-134 
Footer 4-40, 4-116 
Formula C-2 
Function 
chart 4-71 
Function Chart 4-116 
Function Chart Builder 1-8 to 1-9 


G 
Generate 

source code 4-57, 4-83 

onexit 4-98, 4-120 

Generate Source 4-83 
Goto (PC terminal) 4-135 
Goto Element 4-122 
Goto Page 4-124 


H 
HAS_CONNECTION_TO 4-25 
Headline 4-40, 4-130 to 4-131 
Help 4-11 

file A-2 

menu 4-149 

on context 4-149 

on node 4-149 
How to Use Help 4-149 


l 
IF D-12 
Indicators 
in Status Bar 4-69 
Initialization file A-2 
Initialize 4-78 
internal data representation 4-9 
object 4-38 
Insert 
PC element 4-45 
PC terminal 4-146 
Insert Tree Object 4-21 
Installation 2-1 
Instantiate a type circuit 4-27, 4-43, B-2 
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Internal data representation 4-1, 4-69 
Invert 4-146 
Item Designations 4-117 


K 
Keyboard 4-33 


L 

Layout 3-4, 4-9, 4-39, 4-129 
template 4-10, 4-97 

Levell type circuit directory A-6 

Level2 type circuit directory A-6 

Login Dialog 3-2 

Loop 4-36, D-13 


M 
Maintenance 5-1 
Mark 4-136 
Menu 
Edit 4-99 
File 4-78 
Help 4-149 
Options 4-119 
PC-Section 4-122 
PC-Terminal 4-135 
View 4-116 
Window 4-147 
Menu Bar 4-77 
Minimize output while working 4-120 
Modify Item Destination 4-126 
Mouse 4-32 
Multiple selection 
by keys 4-34 
by mouse 4-32 
contiguous 4-51 
of partial subtree on lower level 4-52 
of PC elements 4-50, 4-125 
of whole executable unit 4-52 


N 

Name 4-144 

Name Table 

command 4-148 

window 4-76 

National character sets D-3 
Navigate 

in Function Chart Builder 4-31 
New Section 4-79 

Node 4-36, 4-41, B-1 
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directory A-5 Print Setup 4-96 

type 4-149 Printer 4-38 

additional 2-2 Process Conflict 4-110 
node name A-1 Product 
Non-calculated symbol 4-62, 4-115 name 2-2 
verification 2-2 

Oo version 2-2 
Object 4-37 to 4-38, 4-40 to 4-41 project directory A-1 

structure 4-2 Prompt before saving ODB 4-120 
On Context 4-149 
On Node 4-149 Q 
On-line Builder 1-8, 4-58 QMP200CT.DAT A-5 
Open 

object list 4-37 R 

PC program 4-80 Reference directory A-2 

project 4-37 Regenerate objects 4-40 
Open Section 4-80 Release 
Options 2-2, 4-149 directory A-2 

menu 4-119 notice 4-150 
Options Report Remove 

window 4-77 connection 4-49 
Output name 4-49 

command 4-148 object 4-40 

window 4-75 Renumber Lower Level 4-127 

Replace names, etc., at pasting 4-55, 4-105 

P Report problems 5-1 
Page division 4-17, 4-129 Resize 4-147 
Page Layout 4-129 Restore workspace 4-121 
Page Number 4-129 Resulting value 4-60, 4-62 
Page Setup 4-97 Rules 
Parsers D-3 of connection 4-59 
Paste 4-54, 4-103 

buffer 4-54 S 

conflict 4-110 Save 4-25, 4-82, 5-1 

options 4-104 Save and restore recent selection 4-120 
PC element 4-45 to 4-46, 4-49 Scroll 4-33, 4-35 
PC element library A-4 Section 4-44 

additional A-6 Select PC elements 4-125 
PC Section window 4-71 Series 1-8 
PC_LIB A-4 Shortcuts 4-34 
PC-Section menu 4-122 Skip Modifications 4-82 
PC-Terminal menu 4-135 Slide 4-33, 4-35, 4-148 
Phys. Addresses 4-118 Soft page number 4-129, 4-133 
Preferences 4-119, 4-121 Sort by Instance 4-119 
Preparations in APB 4-3 Sort by Name 4-118 
Prepare Sort by Number 4-118 

type circuit 4-41 Source code 4-1, 4-57, 4-83, 4-87 
Preventive maintenance 5-1 Specify layout 4-39 


Print 4-56, 4-89 Start 
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FCB 3-2, 4-7 Unmark 4-137 
State of FCB 4-77 Update function chart on apply 4-120 
Status Bar 4-69 UpTCCI 2-1 
command 4-119 Use 
Straightforward method 4-36 commands 4-11 
Structure Builder Window 3-2 help 4-11 
Structure Elements 4-118 keyboard instead of mouse 4-33 
Symbol 4-59, 4-62 to 4-63 mouse 4-32 
Symbol Values 4-114 symbol 4-59, 4-63 
Symbolic TC/CI terminal 4-64 
expression C-1 type circuit 4-36 
formula C-2 
Syntax V 
of circuit source code 2-1 Validate source code 4-58, 4-85 
of symbolic expressions C-1 Value of symbol 4-62 
of symbolic formulas C-2 Variant 4-36, D-12 
of TC, Cl and NS source sode D-1 View 
of type circuit source code D-3 all elements 4-118 
rules D-1 function chart 4-116 
System DB elements 4-9, A-3 item designations 4-117 
menu 4-116 
T physical addresses 4-118 
Target Status Bar 4-119 
description file A-3 structure elements 4-118 
TARGET.001 A-3 Toolbar 4-119 
TARGET.TEL A-3 top of page elements 4-118 
TC/CI terminal 4-64 tree 4-117 
TCERRORS.LIS 4-43, A-5 view selection 3-2 
Template 4-10, 4-97 
Tile Horizontally 4-147 WwW 
Tile Vertically 4-147 Window 
Title Bar 4-66 * ODB 4-69 
Toolbar 4-67 DB Section 4-73 
command 4-119 menu 4-147 
Top of Page Elements 4-118 Name Table 4-76 
Transfer source code 4-58 Options Report 4-77 
Tree 4-117 Output 4-75 
Tree diagram 4-72 PC Section 4-71 
Tutorial 4-3 Working 
Type circuit 4-26, 4-36, 4-41 to 4-43, B-2 with AC 400 or MP 200/1 node B-1 
directory A-5 Workspace 4-121 
source code syntax D-3 
Z 
U Zoom 4-117 
underline 4-78 
Undo 
paste 4-55 
replace 4-107 
Unit 4-76, 4-145 
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